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THESIS 


I (Siimmary) 

Although  word  frequency,  word  length  and  context 
have  been  shown  to  affect  word  z*ecognitlon  threshold, 
there  has  been  much  debate  regarding  the  extent  to  vdiich 
these  variables  affect  the  utilisation  of  perceptual  in- 
formation received  by  the  observer  from  the  tachistos- 
coplc  stimulus.  The  major  difficulty  in  assessing  the 
role  of  perdeptual  information  in  word  recognition  has 
been  shown  to  lie  in  the  use  of  the  Ascending  Method  of 
Limits  for  threshold  determination.  With  the  use  of  this 
method,  th[js  contribution  of  perceptual  information  to 
word  recognition  threshold  cannot  be  separated  from  the 
role  of  other  sources  of  information. 

The  problem  with  which  this  thesis  was  concerned 
was  an  evaluation  of  the  role  of  perceptual  infprmatlon 
in  tachiatoscoplc  identification  of  verbal  stimuli’.  Per- 
ceptual information  was  varied  in  terms  of  three  quanti- 
tative characteristics  of  verbal  stimuli j word  frequency, 
word  length  and  the  presence  or  absence  of  context.  Three 
experiments  were  carried  out  in  which  the  frequency  of 
correct  response  as  a function  of  exposure  duration  was 
determined  for  words  varying  in  frequency  of  occurrence  in 
language  usage,  length  and  appearance  on  the  presence  or 
absence  of  context . A forced-choice  method  was  used  in 
order  to  permit  a separate  analysis  of  the  Influence  of 
perceptual  information  upon  tachiatoscoplc  identification 
of  words. 

The  first  experiment  examined  the  effects  of  word 
frequency  upon  perceptual  identification  of  words  as  a 
function  of  exposure  duration.  It  was  found  that  perceptual 
Identification  of  words  Increased  as  word  frequency  in- 
creased as  a direct  function  of  exposure  duration.  These  ^ 
data  were  interpreted  to  mean  that  the  utilization  of 
perceptual  Information  by  the  subject  in  the  tachlstoscopic 
task  depends  upon  word  frequency  and  exposure  duration. 

The  second  experiment  investigated  the  role  of  word 
length  upon  perceptual  identification  of  words  as  a func- 
tion of  exposure  duration.  Perceptual  identification  of 
words  was  seen  to  Increase  as  word  length  decreased  for  all 
levels  of  exposure  duration.  The  utilization  of  perceptual 
information  was  shown  to  depend  upon  word  length,  i 
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experiment  evaluated  the  effects  of  verbal 
tiSi  perceptual  Identification  of  words  as  a func- 

exposure  duration.  It  was  found  that  performance 

iithSSt^coStJit  does  not  differ  from  performance 

Sfect  context  does  not 

HnoJ  perceptual  Information  and  hence 

does  not  affect  perceptual  identification  of  word” 

These  findings  provided  grounds  for  auestioninr  the 
earlier  assumptions  aSout  the  ?ole  of  word^fJIjueSc?^  io?d 

demonstrated^thJ^r,*^?*^^®?^  ^ recognition.  The  studies 
aemonstrated  the  necessity  for  separating  and  analvsine  th« 

in  t£  tachistoscopic  word  identification  and 

o?  technique  to  the  study 
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IBTBODUCTIOl 

I 

Th«  aubj^ot  of  this  thosia  ooncanta  tha  paroaptoal  Idantifl cation 
of  taehiatoaoopioallj  praaantad  Torbal  natarlal.  Pareaptonl  idantlfication 
rafara  to  tha  idantifloatlon  of  Torbal^atinall  aolaljr  on  tha  baaia  of 
axparlnantallj  oontrollad  paroaptnal  atlnalua  Infozaatlon.  Many  azparinenta 
in  tha  paat  haTa  azaninad  taohlatoacoplo  idantification  of  rarbal  atinulli 
bat  tha  zola  of  paroaptual  infozaatlon,  aa  diatlnct  frm  othar  aouroaa  of 
Tarlanca  contributing  to  diffarontlal  Idantification,  baa  raraly  baan 
araloatad.  Tha  najor  purpoaa  of  thla  thaala  la  to  aaparata  and  aaaaaa 
tha  affaot  of  paroaptual  Infomatlon  upon  tha  tacblatoacoplc  idantification 
of  Torbal  atlBuIi. 

Tha  affaota  upon  taohlatoacoplo  raoognition  of  aararal  Tarlablaa 
oharactarislng  rarbal  atlnalua  aatarlala  hara  baan  atudiad  axtanairaljr  in 
raoant  yaara.  Iha  tarn  raoognition  haa  ganarally  baan  uaad  to  rafar  alnpljr 
to  tha  oorraot  Idantlfloatlon  of  rarbal  atlnuli.  It  will  bo  notad  that  tha 
dafinltlon  of  thla  tazn  doaa  not  apaolfy  what  aourcaa  of  infoxnatlon  ara 
utillsad  bj  tha  obaarrar  for  word  idantification.  Throughout  thla  report, 
tha  tarn  paroaptual  idantlfloatlon  of  vorda  will  rafar  to  Idantification 
dateininad  bf  paroaptual  infomatlon  alona*  Tha  tarn  raoognition  howarar, 
will  ba  uaad  to  rafar  to  taohlatoacoplo  Idantlfloatlon  In  aituatlona  whara 
tha  aourcaa  of  Infomatlon  ara  not  aaparataly  daflnad  or  oontrollad.  Tha 
data  fron  azparlnanta  on  raoognition  hara  ganarallj  boon  regarded  aa 
proriding  infoxnatlon  about  tha  nature  of  paroaptual  procaaa.  Sona  raoant 
azparlnantal  work  howarar,  haa  caat  doubt  upon  tha  frequently  bald  riaw 
that  taohlatoacoplo  raoognition  of  worda  llluninataa  our  knowledge  of  tha 
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process  of  perception. 

The  major  difficulty  In  assessing  the  function  of  perceptual 
Infonsatlon  In  tachlstoscoplc  vord  recognition  results  from  the  traditional 
technlcjue  employed  In  the  measurement  of  vord  Idedtlflcatlon.  The  ascending 
method  of  limits  (AML)  Is  typically  used.  KsQMSsure  duration  or  Illumination 
of  the  verbal  stlsulus  Is  systematically  Increased  until  congruence  between 
the. observer's  verbal  response  and  the  visual  stlmulm presented  Is  attained. 
From  such  congruence,  the  reception  and  utilisation  of  perceptual  Information 
Is  Inferred; 

The  validity  of  such  an  Inference  Is  open  to  question.  Slnply  to 
show  that  correct  vord  recognition  occurs  at  a jmurtlcular  exposure  duration 
or  Illumination  level  does  not  necessarily  Indicate  the  reception  and 
utilization  of  perceptual  Information.  Obviously,  In  many  cases  perceptual 
Information  Is  relevant  but  the  extent  to  which  the  observer's  report  Is 
determined  by  perceptual  Information  alone  cannot  be  specified.  Other  sources 
of  variance  such  as  previously  learned  response  tendencies  or  biases  may 
Interact  In  some  coiqplex  fashion  with  perceptual  Input  to  affect  vord 
recognition.  The  extent  to  idilch  word  recognition  Is  Influenced  by  perceptual 
Information  can  only  be  examined  In  experimental  situations  In  which  other 
somrces  of  potential  Influence  are  controlled. 

The  present  research  was  carried  out  In  order  to  evaluate  the  role 

of  perceptual  Information  vqpon  the  perceptual  Identification  of  words. 

Perceptual  Information  was  varied  In  two  main  ways;  (a)  In  terms  of  ex- 

# 

posure  duration,  and  (b)  In  terms  of  variables  characterising  the  verbal 
stimuli.  Ihe  relations  between  exposure  duration  and  perceptual  Identification 
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Alaost  no  •zpArlaental  oridano*  ragardln^  th«  ralatlT*  oontribation 
of  porooptual  iBfozantlon  to  Idantlfl cation  of  taohlatoacople  rorbal  stlaoll 
has  boon  prssontsd  in  thp  litsraturs.  Hovorar,  sararal  azpariaants  hara 
ba«n  oondnetad  in  whloh  tha  relation  batwaan  recognition  threshold  datazainad 
by  tha  AML  and  a rariatj  of  atiaolas  rariablas  has  bean  astabliahad.  A 
ranriav  of  tha  research  in  word  recognition  will  sarra  to  sunBariae  existing 
azpariasntal  eridanoa  and  to  olarify  tha  diffioultias  encountered  whan 
perceptual  identification  of  words  is  inferred  froa  recognition  threshold 
data. 

It  will  be  raaeabarad  that  perceptual  identification  of  words 
refers  to  the  identification  of  werbal  stiauli  solely  on  the  basis  of 
perceptual  infozaation.  Word  recognition  and  recognition  threshold  will 
refer  to  the  identifioation  of  rerbal  stiauli  without  specification  of 
datezaining  sources  of  Tarianoe.  Turther^  recognition  threshold  will 
iaply  the  use  of  the  AML  for  threshold  aeasureaant  since  cQl  the  researches 
in  reoognition  threshold  reported  in  the  literature  hare  eaployed  this 
technique. 

r I 

Tha  first  part  of  this  section  will  exaaine  the  use  of  exposure  , 
duration  as  an  independent  rariable.  The  second  segaent  will  discuss  the 
relation  between  recognition  threshold  for  Tsrbal  stiaulus  and  stiaulus 
frequency.  The  third  part  will  exaaine  the  experiaental  findings  regarding 
the  relation  between  recognition  threshold  end  word  length.  The  effect  of 

I 

Terbal  context  upon  word  zaoognltion  will  be  discussed  in  the  final  portion 
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of  this  sootloBe 


In  the  uaual  taohiatoacopio  ezperinenty  the  AML  haa  bean  uaed 
to  datanlne  recognition  threahold.  'Hireabold  neaaured  by  thla  technique 
la  defined  aa  the  niniaal  ezpoaure  duration  of  the  atinulua  neceaaaiy  for 


elicitation  of  correct  identifying  reaponaea.  (eg.  Cofer  & Shepp,  1957) 

Hovee  & Solonon,  1951)  Klng-SLllaon  & Jenkina,  195^)  HcGinnlea,  Goner  It 
Laoey,  1952)  Meiaaer,  195^)  Expoaure  duration  therefore  ia  typically 
regarded  aa  the  dependent  Tariable  and  ezpreaaed  aa  aome  function  of  a 
nanipulable  atinulua  rariable. 

Expoaure  duration  vaa  firat  employed  by  the  early  inreatigatora 
in  expreaaing  the  briefeat  atinulua  expoaure  neceaaary  for  the  identification 
of  atinulua  nateriala.  In  other  vorda,  expoaure  duration  vaa  uaed  aa  the 
^ typical  dependent  rariable  and  expreaaed  aa  aone  function  of  the  atinulua 

or  aituational  rarlablea  under  erani nation  of  neaaurenent. 

\ 

Expoaure  duration  can  alao  be  uaed  aa  an  independent  rariable. 

The  affect  of  auch  nanlpnlatlon  can  be  noted  upon  auch  neaaurea  aa  frequency 
or  proportion  of  correct  identifloationa.  Ibia  nethod  baa  not  been  uaed 
extenairaly  and  hence  little  infomation  regarding  the  effeota  of  expoaure 
duration  upon  tachiatoaoopio  identification  ia  arailabla. 

Millar,  Bruner  & Poatnan  (195^)  hare  abovn  that  percentage  of 
correct  letter  identification  Increaaea  m expoaure  duration  Inoreaaea. 

t 

Lawrence  & Coles  (l95^)  hare  denonatrated  that  percentage  of  correot  reaponaea 
to  pictorial  atinull  ia  a poaltirely  accelerated  function  of  increaaing 

> t, 

expoaure  duration.  Telohner  It  Sadler  (1962)  found  that  percentage  of .correct 
Identification  of  alphabetic  lettera  idiich  varied  in  number  of  oategoriea 
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and  lattar  density  Is  a negatlTsly  accelerated  increasing  function  of 
ezpostire  tine.  Baunal  (19^2)  has  also  shown  that  proportion  of  correct 

taohlstoBcoplo  identification  of  words  seen  in  the  presence  of  verbal 

« 

contexts  increases  with  increasing  exposure  duration.  Sperling  (i960) 
however,  did  not  find  a relation  between  nunber  of  letters  recalled 
correctly  and  exposure  duration.  It  is  to  be  noted  that  Sperling's  task 
differed  froa  that  of  the  usual  tachlstoscopio  task  in  that  he  required 
the  subject  to  give  only  partial  reports  of  letters  seen.  So  too, 

Sperling  (i960)  eaployed  dark  pre  and  post  exposure  fields  in  the 
tachistoscope  in  contrast  to  the  usual  tachlstoscopio  study  idiich  uses 
brlj^t  fields. 

The  weight  of  evidence  seeas  to  indicate  that  a direct 
Increasing  relation  between  exposure  duration  and  frequency  of  correct 
response  exists.  Tachlstoscopio  exposure  duration,  in  the  research  reported 
in  this  thesis^ will  be  regarded  as  a aeans  for  aanipulating  the  availability 
of  perceptual  infoxaation.  As  exposure  duration  increases,  it  is  assuaed 
that  available  perceptual  Infoxaation  Increases  and  hence  the  frequency  of 
correct  perceptual  identification  of  verbal  stiauli  ^11  increase. 


Word  Fr»fluency 


nie  last  deoade  has  ssen  a grsat  deal  of  ezpariaentatlon  on  the 
relation  between  word  frequenojr  and  recognition  threshold  for  words.  This 
research  grew  out  of  earlier  atteapts  to  assess  the  role  oY  personallt7  or 
■otiwatlonal  yariables  in  word  recognition.  In  order  to  explain  the 
eapirloal  finding  that  words  haws  different  thresholds  and  in  order  to 
cirooBTcnt  the  necessity  for  the  postulation  of  ocaplez  unobserrable 
neohaniass  operating  at  subthreshold  lerels,  Howes  & Soloaon  (l95l)  under- 
took the  task  of  re-ezaaining  the  phenomenon  of  differential  word  recogxiition. 
They  pointed  out  that  relations  can  be  deteialned  between  any  measure  of 
word  recognition  such  as  duration  threshold  and  any  measurable  property 
of  words. 

"Iny  general  property  of  words,  then,  should  be  operatlre  in 
the  word  threshold  experiment,  and  the  dependent  rariable 
(duration  threshold)  some  function  of  it."  (p.  40l) 

Howes  & Soloaon  (l95l)  chose  to  begin  their  examination  of  word 
recognition  by  detezaining  the  relation  between  recognition  threshold  for 
words  and  the  linguistic  warlable  of  frequency  of  occurrence  of  word  stimuli 
estimated  from  stand^urd  word  counts  for  the  S^lish  language.  Sereral 
other  inrestigators  (MoGlnnies,  Comer  & Lacqy,  1952)  Postman  & Conger, 

195^)  Postman  & Schneider,  ~1951)  Solomon  & Howes,  1951)  have  replicated 
the  Howes  & Solomon  (l95l)  atudy.  The  results  of  all  these  studies  hare 
been  consistent.  Word  recognition  threshold  approximates  a linear,  decreasing 
function  of  the  logarithm  of  the  frequency  of  occurrence  of  words  in 
ftiglish. 

The  index  of  word  freqdenoy  (iTiomdike  & Lorge,  19^)  amployed 
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In  tb«  «zp«rlBenta  Joat  aantioaed  allova  only  a rou^  eatlBata  of  tha  ^ 

ralatlTa  fraquancy  of  vord  occorranca  for  tha  indlTldual  aubjeot.  Sararal 
axpariaantara  (Bakar  & Faldaan,  1958}  Kln^-Slllaon  & Jankiiia,  1958;  Poataan 
it  Roaenzvalg,  1958;  Soloaon  it  Poataan,  1952)  aought  to  gain  battar  control 
orar  tha  fraquancy  rariabla.  Larela  of  word  fraquancy  vara  azparlaantally 
aatabliahad  throng  diffarantial  pra-tralning  with  linguiatie  unita. 

Thraahold  for  thaaa  atiauli  vara  then  aaaaurad.  Again,  tha  raaulta  vara 
highly  conaiatant.  Vord  recognition  thraahold  vaa  ahovn  to  bear  an  inraraa 
relation  to  tha  ezpariaen tally  aatabliahad  vord  fraquanciaa.  Regardleaa  of 
tha  aethod  uaed  to  quantify  vord  frequency,  tha  weight  of  aridenca  confiiaa 
tha  role  of  word  frequency  in  lowering  word  recognition  thraahold. 

J 

Tha  intarpratationa  of  thaaa  findinga  generally  include  tha 

aaauaption  that  vord  frequency,  hovarer  it  ia  defined,  affacta  tha  parcap-  I 

tibility  of  linguiatie  atiauli.  Bacauaa  recognition  thraahold  for  hi(d> 

frequency  atiauli  ia  lower  than  thraahold  for  low  frequency  unita,  it  ia 

aaauaad  that  high  frequency  atiauli  are  aore  viaibla. 

"The  aora  frequently  a vord  ia  uaed  in  tha  language,  the  aore 
readily  it  can  be  aeen".  (Boaenaveig  it  Poataan,  1958,  p.  285) 

Poataan  it  Boaenaveig  (1958)  atate  thla  interpretation  again  but  in  a 

alightly  different  faaMon.  They 

**...conaider  apeed  of  recognition  a function  of  the  aaount  of  j 

diaoriaination  required  for  oerreot  identification  of  atiaulua  - 
iteaa"j(p.  223) 

Hovaa  it  Soloaon  (l95l)  wd  Soloaon  & Hovea  (l95l)  do  not  atate  thia  j 

aaauaption  explicitly.  Ihey  argue  that  frequency  of  paat  uae  of  linguiatie 


units  results  In  differential  resi>onse  strength.  Such  differences  In  the 
response  strength  of  verbal  stlisull  lead  to  differences  In  speed  of  recog- 
nition. Perceptual  sensitivity  favouring  the  visibility  of  high  frequency 
stlsull  Is  thus  Inferred  fron  differential  thresho^for  vords. 

The  major  obstacle  In  testing  this  Inference  lies  In  the  ex- 
perimental method  used  In  meas\irlng  recognition  threshold  of  words.  It 
Is  difficult  to  evaluate  the  extent  to  which  perceptual  Information  determines 
what  the  observer  reports  he  sees  by  the  use  of  the  AML  to  establish  threshold. 
This  problem  becomes  obvious  yhen  the  method  Is  examined  closely.  At  very 
brief  exposure  durations,  the  observer  may  see  nothing  birt  a blur.  He  may 

hazard  a guess  or  more  likely  say  nothing.  As  exposure  dtiratlon  Is 

* 

systematically  Increased,  the  probability  that  the  observer  sees  some 

fraijnent  of  the  stimulus  Increases  r On  the  basis  of  some  partial  Inf  or- 
. • » ' 

matlon,  he  may  venture  a guess  which  may  or  may  not  be  correct.  If  his 
response  Is  incorrect,  duration  Is  Increased  and  hence  perceptual  Information 
Is  Increased  until  the  observer  emits  the  correct  response. 

As  exposure  duration  is  Increased,  a shift  occurs  In  the  amount 
of  the  perceptxial  Information  available  to  the  subject  (Brlcker  & Chapanls, 
1953)*  So  too,  as  Information  Iqput  Increases,  the  subject's  dependency 
on  other  sources  of  Information  necessarily  decreases.  The  extent  to  which 
the  verbal  response  Is  determined  by  the  perceptual  Information  Is  vinknown. 

The  role  of  other  variables  such  as  learned  linguistic  habits  Is  unknown  also. 
Threshold  deteimlned  by  the  AML  allows  the  experimenter  to  record  only  a 
congruence  between  the  stimulus  presented  and  the  response  emitted.  Such 
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a correapondence  does  not  neceaaarlly  daaonatrata  tha  affact  of  percaptual 

Infomatlon  or  tba  oparation  of  parcaptual  procaaa  (Goldiaaond,  1958) • 

Goldianond  & Havklns  (1958)  ohallenged  tba  parcaptual  Intazpratation 

of  tba  vord  fraquancy  affect  upon  recognition  tbreabold.  They  argued  that 

word  frequency  nay  influence  only  tba  rarbal  report  of  tba  obaarrar.  Howarer, 

when  tba  AML  la  enployed  to  aaaaure  recognition,  tba  artifactual  affact  of 

diffarantial  tbreabold  may  be  obtained.  f 

"Recognition  inrolTea  accuracy,  and  accuracy  la  uaually ^regarded 
aa  tba  congruence  between  S' a raaponaaa  and  tba  atimulua  aaquanca... 

If  worda  more  frequently  uaed...are  alao  tba  more  frequent  raaponaes 
in  a recognition  aeaaion  and  if  in  tba  aaaalon  worda  appear  equally 
on  E'a  acora  abeet,  then  tba  frequent  worda  will  acora  more  bita 
than  tba  infrequent  worda.  Tba  frequent  worda  abould  alao  produce 
auob  congruencea  earlier  in  tbe  aariea.  If  aa  in  tbe  aacending 
Method  of  Linlta,  a bit  terainatea  tbe  aerlea,  and  aacending 
energy  waluea  are  aaaigned  to  aucceaeire  preaentatlona  in  tbe 
aariea,  then  recognition  tbreabolda  of  more  frequent  worda  abould 
be  lower  than  tboae  for  leaa  frequent  worda".  (p.  458) 

Goldiaaond  & Hawkina  (l958)  carried  out  an  experimental  teat  of 

tbeae  notiona.  Differential  frequenclea  of  nonaenae  ayllablea  were  ea- 

tabllabed  in  a pre-training  aeaaion.  Tbe  experimantera  then  purported 

to  meaaure  tbreabolda  for  tbe  nonaenae  atimuli.  In  fact,  tbe  experlmentera 

preaented  no  atimuli  to  tbe  obaerrera  in  tbe  tacbiatoacope,  Juat  a flaab. 

Subjecta  were  told  bowerer  that  atimuli  were  preaented  and  to  gueaa  at 

tbe  word  atimuli  until  they  correctly  Identified  tbe  ayllable.  Correct 

identification  waa  defined  aa  reaponding  with  tbe  word  that  appeared  on  tbe 

experlmentera'  acora  abeet  which  contained  all  ayllablea  preaented  with 

different  frequenclea  in  tha  training  aeaaion.  Eren  though  worda  appeared 

with  different  frequenclea  in  the  pre- training  aeaaion,  they  appeared 
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•qu&lljr  often  on  the  experimenters'  tally  sheet.  The  AML  was  mimicked,  with 
correct  response  to  so-called  exposures  terminating  the  series  of  exposures. 

in  inverse  relation  between  syllable  frequency  and  "recognition 
threshold"  was  obtained.  These  results  thus  duplicated  the  findings  of  the 
studies  in  which  word  or  syllable  stimuli  of  different  frequencies  were 
actually  presented  tachlstoscopically.  Since  the  same  relation  was  obtained 
in  the  absence  of  perceptual  information,  Goldlamond  & Hawkins  (1958)  argued 
that  the  frequency- threshold  relation  cannot  be  ascribed  to  effects  of 
frequency  upon  perceptxial  process. 

Bren  though  this  demonstration  of  the  effects  of  word  frequency 
upon  verbal  report  is  valuable,  these  findings  should  not  be  interpreted 
as  proving  that  verbal  report  is  affected  by  the  frequency  variable  and 
that  perception  is  not.  Simply  to  show  that  frequency  plays  a significant 
role  in  verbal  response  is  not  to  deny  its  effect  upon  the  input  of  per- 
ceptual information  and  hence  its  influence  upon  perceptual  process  under 
conditions  where  stimulus  information  is  available.  Experimental  situations 
are  necessary  in  which  the  effects  of  frequency  upon  the  reception  and 
utilization  of  perceptual  information  are  allowed  to  vary  while  its  effect 
upon  other  sources  of  variance  such  as  response  tendencies  is  limited.  If, 
in  these  situations,  perceptual  identification  of  hi£^  and  low  frequency 
words  does  not  differ,  only  then  can  we  exclude  the  role  of  perceptual 
infoimation  manipulated  in  terms  of  frequency  in  word  identification. 

To  the  best  knowledge  of  the  writer,  only  one  study  exists  in  the 
literature  in  which  an  attempt  has  been  made  to  evaluate  the  effects  of 
frequency  upon  the  perceptual  identification  of  words.  Goldstein  & Ratleff 
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(I96i)  utilised  both  spatial  and  taaporal  forosd-obolcs  Bsthoda  (Blaokwall, 
1953)  to  datezalna  ths  rola  of  word  fraquanoj  in  paroaptual  idantifieation. 
Ihe  uaa  of  thase  nathods  panittad  tha  control  of  tha  affaots  of  fraquanoy 
upon  rasponsa  tandanciaa  which  appaar  to  hara  some  affact  upon  racognition 
thraahold.  Suhjaots  vara  /irst  giran  diffarantial  prior  training  with  a 
nuabar  of  thraa  lattar  nonaanse  ajrllablas  in  ordar  to  aatabliah  four  larals 
of  axparianoad  word  fraquanoy.  .Subjaots  vara  than  raquirad  to  spaoify  in 
which  of  four  tanporal  or  spatial  locations  in  tha  taohistosoopio  fiald  a 
particular  vord  appaand.  Sinca  stinuli  at  all  larals  of  fraquancy  ware 
praaentad  on  each  trial  and  spatial  and  taaporal  positions  as  vail  as 
specific  vord  identifications  vara  prasantad  equally  often,  an  asaasaaant  of 
tha  affect  of  vord  frequency  upon  vord  identification  could  be  nada.  On 
the  basis  of  chance  alone,  that  is,  tha  absence  of  perceptual  inforaation 
tha  obsarrar  could  have  nade  correct  identification  on  approziaately  25 
percent  of  tha  presentations.  If  any'diffaranoa  in  parforaanoa  batvaan 
high  and  lov  frequency  vords  appeared  at  lavals  above  chance  parfozaance, 
than  frequency  aust  necessarily  affact  paroaptual  infozaation  input  diffaran- 
tially. 

Ooldstain  & Batlaff  (1961)  found  no  difference  in. perceptual 

identification  of  hi^h  and  lov  frequency  stiauli.  They  concluded  that 

"Iha  results  of  tha  tvo  foroad  choice  studies  tend  to  oonfim 
Ooldiaaond  k Havkins*  (l95d)  contention  that  tha  frequency  of 
usage-ease  of  recognition  findings  are  largely  due  to  response 
bias",  (p.  176) 

Hovever,  they  very  carefully  folloved  this  stataaant  vith  a brief  dis- 
cussion of  the  liaitations  of  their  research.  First,  they  pointed  out 
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that  their  nee  of  a •zpomro  doration  laral  wnf  aot  be  adaqoato  to 

dwoastrata  the  affaots  of  tfvcoMaaj  apoa  parcaptoal  idantlfloatlon  of  words.  . 
They  so^^gsstsd  that  the  ass  of  ths  forosd-ohoios  tschalqus  oonplsd  with  a 
Bs^ss  of  szposors  duration  Taluss  is  nsosssar3r  bsfors  ths  sffsots  of 

b 

frsqasnojr  upon  word  idsntifioation  can  bs  dstsminsd.  ' \ 

Ths  second  linitation  of  ths  Goldstein  h Batlsff  axpsriasnt 

oonosms  ths  use  of  szpsriaentalljr  established  word  frsquenoiss. 

"...ths  degree  of  szpsriencs  which  has  been  nanipulatsd  is 
axtrsasljr  liaitsd  in  oonparison  to  ths  degree  of  praotios 
idiioh  people  hare  in  using  rsrbal  stinoli  during  ths  course 
of  their  lifstinss.  It  is  oonosirabls  that  a hi§h  degree 
of  disoriaination  training  is  required  before  selsotiTity 
in  perception  oan  be  noted.  Other  ezperinents  of  the  present 
tjpe  using  stianlus  nateriale  of  higher  aeaningfalaess  and 
proTiding  greater  anounts  of  training  ezperienoe  would  be 
ertreaely  waluable  in  olarif/lBg  this  point",  (p.  I76) 

In  essence  then,  ths  probleai  of  the  role  ef  word  frequency  in  perceptual  ^ 

identification  of  words  has  been  recognised.  One  attanpt  to  axanlne  the 

effects  of  frequency  upon  perceptual  infomation  input  has  been  nade, 

but  the  issue  is  far  fron  settled.  It  was  the  purpose  of  the  first 

ezpeirinent  of  this  report  to  inTsstigate  ths  effects  of  word  frequency 

upon  perceptual  infomation  and  henoe  perceptual  identification  of  words. 


Word  Lenirth  ^ 

Seraral  inrestigators  hare  ezanined  the  effect  of  certain 

structural  or  physical  charaoteristica  of  words  upon  their  recognition  [ 

. ? 

threshold.  Howes  & Solonon  (l95l)  hare  shown  for  exsnple  that  idien  word 
frequency  is  held  constant,  letter  shapes,  length  of  vyllables  within  words,  _ 
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rapctitlT*  latter  saquenoaa  and  tha  caaa  in  which  tha  lattara  of  vorda 
ara  printed  Influence  thraahold.  niia  knovlad^  is  hardljr  new.  Hie 
notiona  of  "total  word  picture"  (Cattail,  1885}  and  "general  word  ahape" 
(Srdaann  it  Dodge,  1898)  ware  uaad  muaj  jaara  ago  to  daaoriba  tha  najor 
datazminanta  of  word  recognition.  Tha  general  axtanal  configuration 
of  tha  word  which  rariaa  with  langth,  the  intaznal  charactarlatioa  of 
differential  latter  ahapaa  and  tha  few  lattara  on  either  aide  of  tha  point 
of  Tlaual  fixation  ware  thought  tha  early.  Inraatlgatora  to  be  tha 
^ prioazy  ouea  for  word  recognition. 

Mora  recently,  tha  ralaticn  between  word  recognition  thraahold 
and  word  langth  haa  raoaiTad  renewed  attention.  In  tha  well-known  atudy 
of  tha  word  frequency-recognition  thraahold  ralatlonahip,  Howes  it  Soloaon 
(1951)  reported  that 

"Tha  langth  of  a word  did  not  appear  to  affect  our 
thresholds",  (p.  409) 


Howes  it  SoloBon's  conclusion  regarding  the  lack  of  relationship  between 
word  length  and  word  recognition  threshold  was  questioned  by  MoCinnies, 

Coaer  it  Lacey  (1952).  Their  experiaent  was  carried  out  in  order  to 
isolate  the  effects  of  both  word  length  and  word  frequency  upon  recog- 
nition threshold  for  words.  Ihe  results  clearly  indicated  that  word 
recognition  threabold  la  a linear  decreasing  function  of  word  frequency 
as  prerlously  found  by  Howes  it  Solonon  (l95l)«  Howerer,  in  opposition  to 
Howes  & Solomon's  contention  that  word  length  had  no  effect  upon  threshold,  , 
MoGinnies  et  al  (l952)  found  that  recognition  threshold  is  a linear 
increasing  function  of  word  length.  Further,  thebe  inrastigatora  found  a 
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■igBif leant  IntaraotioB  Wtvaan  word  fraquanejr  and  langth. 

"Tha  algnifioant  lataraotloa  batvaan  fraquanej  and  word  laafth 
oan  ba  daacribad  aa  followai  a)  an  Incraaaa  in  fraquano7  lowara 
^ thraabolda  of  lone  worda  aora  than  abort  words,  b)  lon^ar  words 

ara  aooonpaniad  bj  bij^ar  raooffnltlon  tbraabolds  to  a graatar 
aztant  in  tba  casa  of  low  fraquancj  worda  tbaa  In  tba  oaaa  of 
high  fraquaaej  words.  In  abort,  ona  oaanot  stata  tba  praolsa 
affaots  of  aitbar  word  fraqoanej  or  word  lang^tb  upon  tbraabolds 
of  Tlsnal  racognltlon  without  oonsldarlncr  tba  lataractlon  batwaan 
tba  two",  (p.  68) 

Hawblggl^  (1961)  baa  confined  tba  finding  that  long  words  bars 
blgbar  recognition  tbresbold  than  abort  worda,  but  reported  that  tbla  affect 
appeared  only  wban  ralatlralj  Infrequent  words  vara  utlllaad  as  stlmll. 

In  another  recant  study  by  Cocbrpn  (1962)  the  results  failed  to  show  a 
significant  correlation  batvaan  word  langtb  and  recognition  threshold. 
Howawar,  In  rlaw  of  tba  McGlnnias  at  al  azparlaent  (1952)  and  tba  study 
by  lawbigglng  (1961),  this  result  la  not  raxy  surprising  since  tba  words 
aaployad  In  the  Cochran  (1962)  study  vara  salactad  froa  aaong  ralatlTaly 

a 

frequent  worda  In  fifigllab. 

Tba  affacta  of  word  langtb  and  Its  Interaction  with  word 
frequency  In  Influencing  recognition  threshold  was  forecasted  In  the  rezy 
early  taobistoacopic  inrastlgatlons.  VAiila  the  najor  purpose  of  the  early 
studies  was  directed  towards  the  study  of  reading,  sone  of  the  findings 
bear  upon  currant  work.  For  azanpla.  Cattail  (I887)  In  his  reaction  time 
azparlnent  found  that  the  tine  intarral  between  the  azposum  of  the  stlaulus 
and  the  beginning  of  the  oral  response  was  graatar  for  long  worda  than  for* 
short  words.  Cattail  also  found  that  short  fan! liar  words  ware  read  as 
quickly  as  single  letters.  In  tacblstoscoplc  ezparlnants.  Cattail  (I685) 
found  that  graatar  nunbara  of  letters  in  worda  could  ba  recognised  than  in 


Mqu«no»a  of  oacoanooted  lottora.  Erdamnn  A Sod^  (l898)  confixBod 
Cattail 'a  (l885]Lfln8lB«a.  They  daaoaatratad  that  in  briaf  tachiatoaeopio 
azpoauraa,  only  four  or  firia  unoonnactod  lottora  oould  bo  roportod  oorrootly. 
lbuln«  loncor  ozpoauroa,  with  eoaatant  fixation,  tho  limit  of  eonroct 
idontifloation  of  lottora  vaa  approziaatolj  aiz  or  aeron  lottora,  two 
or  throo  on  oach  aido  of  tho  point  of  fixation.  Howeror,  with  familiar 
worda  aa  lon«  aa  twolro  to  twonty  lottara,  oorroct  i don tlfi cation  of 
worda  ocoorrod  with  rolatiToly  briaf  oxpoaoroa. 

Althooi^  aono  oxporimonta  hawo  boon  roportod  which  dlrootly 
inroatigato  tho  offoct  of  word  longrth  on  rocognition  throahold,  tho 
quoatlon  rogarding  tho  offoct  of  length  upon  porooptual  Idontlflcation 

I 

of  worda  haa  not  boon  examinod.  It  ia  known  for  axamplo^  that  porooptual 
idontifioatlon  of  ainglo  lottora  or  paira  of  lottora  docroaaoa  aa  tho 
dlatanoo  of  thoao  lottora  from  iho  point  of  fixation  in  tho  rlaual  fiald 
‘Incroaaoa  duo  to  dininiah^  riaual  acuity  ia  tho  rotlaal  poriphozy 
(Suodlger,  1905 J Woodrow,  1938).  Howoror  whan  aororal  lottora  aro  proaontod 
almultanooualy,  aa  in  worda  of  warioua  longtha  (but  at  tho  aamo  froquoncy 
loTol),  it  la  unknown  to  what  oxtont  length  affocta  porooptual  information 
and  hanco  porooptual  idontifioatlon  of  worda. 

Thoro  ia  aomo  oxporimeatal  oridonoo  that  indioatoa  that  length 
or  number  of  atimulua  unita  intoracta  with  other  non-porooptual  procoaaoa. 

Tho  oxporimonta  by  Sperling  (i960)  ahowod  that  obaorrora  actually  aao  more 
than  they  aro  able  to  report.  In  other  worda,  tho  offoota  of  memory  inhibit 
tho  report  of  tho  reception  and  utilisation  of  porooptual  lafoimatlon,  oran 
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At  this  tia«,  th«  rol*  of  word  loa^tli  la  porooptual  idontifioation 
of  word*  i*  larg*ljr  an  eaplrloal. question.  It  1*  known  that  word  lan^h 
and  racofaltioa  thraahold  oorary  with  words  of  rolatlToljr  low  frsquancy 
of  ooourranca  la  laa^^ua^.  It  la  not  known  to  what  aztant  th*  aanipulatlon 
of  lancth  affacts  th*  paroaptual  Inforaation  proridad  for  th*  subjaet  in 
a word  idantlfioatlon  task.  Bie  saoond  azparlaant  of  th*  pr*s*nt  r*s*arch 
was  an  attaapt  to  araluat*  word  lan^h  as  a Tariabl*  affaotlag  p*rc*ptoal 
infozaatlon  and  hanc*  th*  p*ro*ptnal  idantlfioatlon  of  taehistosoopically 
pr*s«nt*d  Torbal  aatarial. 


Yarbal  Contort 

Th*  prasaat  iatarast  la  th*  affaot  of  rarbal  eontazt  upon 

paroaptual  Idantlfioatlon  of  words  aaargad  froa  aoaa  aarllar  work  oarrlad 

*• 

out  by  th*  author  (Gold,  19^0).  Gold's  studjr  was  dasignad  to  inrastlgata 
th*  hjrpothasls  that  racognitloa  thraahold  for  words  raflacts  th*  aaount  of 
inforaation  tranaalttad  bjr  taohistoscopio  word  stlauli,  Stiaulus  infor- 
aation of  words  was  dafinad  in  tarns  of  th*  quaatitatlT*  charaotarlstioa 
of  pr*-*zpo*ur*  warbal  oontazts  in  th*  prasanoa  of  which  word  stiauli  war* 
taohistosoopioalljr  prasantad  to  subjaots. 

Two  kinds  of  oontazts  TszTing  in  lan^h  war*  usad  to  aanlpulata 
stiaulus  iafozBstlon.  Balaraat  rarbal  oontazts  conslstad  of  parts  of 
&iglisb  santanoas  in  idiloh  th*  taohistoscopio  word  stiaulus  assuaad  th* 
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oreaa*  with  inorMaia^  lan^th  of  irralaraat  pr*-azpoaara  context. 

It  was  argued  hj  Gold  (i960)  that  increasing  the  length  of 
relerant  context  decreased  the  nuaber  of  suitable  words  appropriate  to 
the  context  and  hence  increased  the  probability  of  the  occurrence  of 
correct  rerbal  response.  Increasing  the  length  of  irreleVant  context 
served  to  decrease  the  predictability  of  the  correct  word  sad  hence 
decreased  the  probability  of  its  occurrence  as  a response.  In  infoxaation 
theory  tens,  the  greater  the  probability  of  the  occurrence  of  a response, 
the  aaaller  the  amount  of  infoxaation  transnitted  by  its  occurrence. 

The  converse  of  this  stateaeat  iapliss  also  that  the  saallsr  the  probability 
of  the  occurrence  of  a particular  response,  the  larger  the  aaount  of 
iafoiaatlon  tranasdtted  by  its  oconrrenoe.  Therefore  the  findings  were 
Interpreted  as  indloating  that  word  recognition  threshold  is  a function 
of  the  aaount  of  inforaatlon  conveyed  by  the  stiaulus  word. 

It  will  be  noted  that  Gold's  (196O)  study  indicates  only  that 
recognition  threshold  for  words  varies  as  a function  of  the  inforaatlon 
content  of  the  taohlstosoopic  stiaulus.  The  obtained  relationship  does 
not  give  any  ladloatlon  regarding  the  extent  to  which  the  stiaulus  in- 
foxaation  deterained  word  recognition.  In  fact,  since  the  concept  of 
response  probability  iq>lloit  in  the  definition  of  stiaulus  Infoiaation 
eaployed  by  Gold  (196O)  was  utilised  to  predict  and  ei^laln  differential 
threshold,  her  results  aay  be  less  applicable  to  perceptual  identification 
than  to  the  subject's  ability  to  predict  words  in  context  without  any 
perceptual  inforaatlon. 


It  has  bean  shown  that  correct  letter  prediction  in  the  absence 
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of  porooptixal  Infozaatlon  InoroMos  as  knovlsd^ia  of  ths  forogoinc  tszt 

9 

is  sztsadsd  froB  ssro  to  thirty- tvo  Isttsrs  (Barton  A Lioklidsr,  1955). 
▲bozn,  Babsnstsin  Jb  Sterling  (l959)  hars  denonstrated  that  word  prs- 
diotability  incrsasss  as  length  of  context  increases  up  to  a limit  of 
ten  words.  The  naxinuB  sffectiTeness  of  context  upon  word  prediction 
was  shown  to  lie  between  fire  and  ten  word  contexts.  Guessing  beharior 
of  subjects  based  on  past  language  experience  nay  influence  the  sodseion 
of  the  correct  word  in  context  in  the  taohistoscopio  situation.  Per- 
ceptual infoxBation  aajr  play  less  of  a role  in  such  a task  than  language 
habits  of  the  obserrer. 

In  other  words,  the  contexts  of  Tarious  lengths  and  the  response' 

9 

tendencies  eroked  by  then  nay  be  a sufficient  ■condition  for  the  elicitation 
of  the  correct  werbal  response  in  the  taohistoscopic  task.  Howerer,  the 
influence  of  perceptual  infoxnation  in  texvs  of  the  prebence  or  absence  of 
rerbal  context  upon  perceptxial  identification  of  words  is  not  necessarily 
excluded.  The  question  regards  the  na^nitude  of  the  effect  of  perceptual 
infoxnation  upon  word  identification  idxen  percepttuil  infoxBation  is  defined 
in  toxBS  of  contextual  conditions. 

In  a recant  experiment  by  Cuddy  (196I),  an  attempt  was  made 
to  assess  the  relative  contribution  of  perceptual  Infoxnation  nanlpulated 
by  the  use  of  relevant  and  irrelevant  contexts  of  different  lengths  to  word 
recognition  threshold.  Ihe  sane  contexts  and  conditions  used  by  Gold  (i960) 
were  employed  by  Cuddy.  Subjects  were  told  in  advance  of  tachistosooplo 
presentation  of  word  stimuli  to  ignore  ths  irrelevant  or  pay  attention  to 
the  relevant  context  seen  in  the  pre-exposure  fisld.  Cuddy  argued  that  in 


t; 
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Gold's  studjr  Irrolsraat  ooatezt  Mt  the  subjoct  to  rospond  vltb  a olaas 
» 

of  words.  This  laplieit  sst  Intsrfsrrsd  with  ths  rsoognltioa  of  ths 
taohlstosooplo  stlanilus  word  and  hsncs  prodocsd  higher  thresholds.  Hoverer, 
hjr  telling  subjects  that  oontezts  were  irrelerant  or  relerant  to  the 
stinulus  word,  Cuddjr  argued  that  the  effect  of  context  upon  perceptual 
identification  of  words  could  be  evaluated.  If  under  these  conditions 
no  difference  in  threshold  between  words  seen  in  relevant  and  irrelevant 
context  was  obtained,  a response  interpretation  was  clearljr  indicated. 

If  a difference  was  obtained,  then  the  role  of  perceptual  infomation 
could  be  affined. 

Cuddy's  results  were  essentially  the  sane  as  Gold's.  Word 
recognition  threshold  was  shown  to  be  an  increasing  function  of  the  length 
of  irrelevant  pre-exposure  context 'and  a decreasing  function  of  the  length 
of  relevant  context.  However,  when  subjects  who  were  given  irrelevant 
contexts  were  presented  unknowingly  with  a relevant  context,  word  recog- 
nition threshold  was  as  low  as  if  words  were  shown  in  contexts  known  to 
be  relevant.  Die  opposite  resulte  occurred  when  an  Irrelevant  context 
wu  presented  to  subjects  who  had  previously  been  exposed  to  relevant 
contexts.  Cuddy's  results  therefore  are  inconclusive  with  respect  to  the 
peroeptual  effects  of  context.  It  appears  that  subjects  were  unable  to 
ignore  the  irrelevant  context,  nierefore,  a perceptual  interpretation  of 
the  results  with  relevant  context  is  not  necessarily  indicated,  and  hence 
no  assessnent  of  the  effects  of  perceptual  infomation  nanlpulated  through 
the  use  of  contexts  iq>on  word  identification  could  be  nade. 


ft 

% 
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An  intarnstln^  •zp«rla*nt  oarrlad  out  bj  IclSMr  (195^) 

att«apt«d  to  Msoss  tho  offacts  of  oontazt  upon  word  idantlfioatlon.  This 
% 

studjr  nada  prorlaion  for  tha  azparlnantal  analjraia  of  tha  affacta  of  contort 
upon  paroaptual  idantlfi cation  of  words  as  distinct  fron  contaztual  affacta 
upon  Tsrbal  rasponsa.  Noisaar  (l95^)  prasantsd  aubjoota  with  pairs  of 
hoaonjrna.  Aftar  inducing  sat  for  ona  aonbar  of  tha  hoaonya  pair,  ha 
than  aaasurad  tha  dscreaas  in  thrashold  for  that  word  and  coaparad  it  with 
tha  daoraaaa  in  thraahold  for  tha  aacond  aaabar  of  tha  pair.  !Qie  finding 
indloatad  that 

^"..,tha  praliainaiy  praaantation  faoilitatad  tha  raoognltion 
of  spscifio  itaaa  (for  which  aata  wars  inducad)  but  in  no 
way  faoilitatad  tha  recognition  of  their  hoaonTaa.  Since 
the  aaae  rarbal  rasponsa  is  eaployad  in  reporting  a hoaonya 
as  in  reporting  the  word  itself,  it  appears  that  tha  affect 
of  a sat  of  this  type  is  to  facilitate  recognition  processes 
without  generally  facilitating  tha  oorresiwndlng  rarbal 
responses'',  (p.  402) 

i 

Goldiaaond  (l958)  laries  a cogent  orltiolsa  of  Naisser'a  interpretation.  | 

V llie  indiridual  naabers  of  tha  hoaonya  pairs  were  not  aatohad  for  frequency 
of  occurrence  la  tha  language  and  hence  Heisser's  findings  nay  be  con- 
founded by  tha  wall  known  affects  of  word  frequency.  Naissar's  study 
howarer,  does  gira  soma  arldance  of  tha  recognition  of  the  problan  in- 
herent in  tha  use  of  a perceptual  Interpretation  of  recognition  thrashold 
data  and  prorides  an  Interesting  technique  for  separating  the  perceptual  I 

aspects  of  recognition  froa  other  sources  of  rarlance  lAioh  nay  affect  i 

threshold.  | 

Two  studies  are  reported  in  tha  literature  in  which  single  word 
contexts  are  shown  to  affect  word  recognition  thrashold.  Gofer  & Shepp 


(1957)  dMionstrat«d  that  thrasholds  for  worda  wara  lowar  idian  saan  aftar 

1 

azpoaura  to  vorda  which  baar  vjmoxiTBio  ralatlonahlp  to  tha  taohistoaeoplo 
atlaull  than  whan  riawad  aftar  azpoaura  to  naralatad  worda.  In  tha  aaaa 


rain,  O'lail  (l955)  baa  ahown  that  raoognitlon  of  worda  ia  facllltatad  aftar 
azpoaura  to  worda  aaaociatad  with  tha  atinull. 

nia  quaatlon  oonoamin^  tha  affaota  of  contort  upon  parcaptual 
idantifl cation  of  worda  ia  azactly  tha  aana  aa  tha  quaation  ragardin^  tha 
affacta  of  word  fraquanc/  and  word  langth  upon  word  idontifloation.  Boaa 
contort  Tarjr  tha  amount  of  parcaptual  information  conrajod  hjr  a atianlua 

word  and  hanca  affact  ita  parcaptual  idantiflcation?  Tha  third  azpariaont 

* 

raportad  hara  waa  carrlad  out  to  aaaaaa  tha  affact  of  the  praaanoa  and  ^ 
abaanoa  of  contort  upon  parcaptual  idantiflcation  of  tachiatoaoopioally 
praaontad  worda . 


STATBan*  or  the  problem 


< Maajr  axp«rlB«iit8  in  the  past  bar*  azaainad  tachiatoacoplc 
idantlfloation  of  rarbal  atiauli.  , Iba  ralationa  batvaan  racognltlon 
ttaraahold  for  vords  and  word  fraijaency,  word  lang:th  and  rarbal  oontazt 
hara  baan  dataxainad,  yat  littla  ia  known  ragardin^  tha  aztant  to  which 
thraaholda  ara  datazalnad  by  thasa  yarlablaa.  nia  difficulty  in  aaaasaing  > 
tha  contribution  of  thaaa  wariablaa  to  paroaptual  idantification  raaulta 
froB  tha  uaa  of  tha  AML  for  thraahold  maaouraaient.  Ihis  nathod  doaa  not 
paiait  an  araluation  of  tha  rola  of  paroaptual  infonation  alona  in 
tachiatoacoplc  idantification. 

'Ria  problea  of  this  thasia  waa  to  aaparata  azparlBentally  and 
aaaaaa  aaplrlcally  tha  affacta  of  paroaptual  infoiaatlon  upon  tachiatoacoplc 
idantification  of  rarbal  atiauli.  Paroaptual  infonation  waa  rariad  in  two 
aain  waya;  a)  in  tana  of  tachiatoacoplc  asqpoaura  duntion  and  b)  in  tana 
of  rariablaa  chanctariiing  rarbal  atiauli.  A forcad-cholca  aathod  idxich 

panlta  tha  aapantlon  of  tha  rola  of  paroaptual  infonation  froa  othar 

/ 

aourcaa  of  Infonation  affacting  word  Idantification  waa  aaployad. 

lha  flrat  azpariaant  azaainad  tha  nlation  batwaan  aaaa  of 
parcaptual  idantification  of  worda  and  word  fraquancy  aa  a function  of 
azpoaun  duntion.  !Ria  aaoond  azpariaant  daalt  with  tha  ralation  batwaan 
I parcaptual  idantification  of  worda  and  word  langth  at  rarloua  azpoaun 

duntiona.  Tha  third  azpariaant  waa  oarrlad  out  in  ordar  to  araluata 
tha  aaaa  of  parcaptual  Idantification  of  worda  aaen  in  tha  praaanca  and 
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Forctd-Choicg  Method 

It  has  been  pointed  out  earlier  that  the  aeasureaent  of 
recognition  threshold  for  words  typicallj  has  inrolTsd  the  use  of  the 
iML.  The  ezperiaenter  systeaatioallx  Increases  stiaulus  energy  until  the 
subject  Bakes  the  required  response.  Hie  level  of  stiaulus  energy  at 
which  the  subject  aakes  the  correct  response  is  taken  as  recognition 
threshold. 

« i 

OoldisBond  (1958)  has  shown  that  although  the  coabinatlbn  ' 

•i  * 

of  the  IML  and  accuracy  indicator  of  the  response  appear  to  have  gxs&t 
face  validity  for  the  study  of  perceptual  process,  in  fact,  such 
aeasursBent  of  threshold  nay  provide  little  or  no  infoznation  about 
perceptual  process  and  the  variables  affecting  its  operation.  Goldiaaond 
in  fact  has  suggested  that  differential  word  recognition  can  be  accounted 
for  on  the  basis  of  response  habits  alone,  in  Ingenious  ezperiaent  dis- 
cussed earlier  (Goldiaaond  & Hawkins,  1958)  has  provided  soae  evidence 
for  this  contention.  It  anst  be  raaoabered,  however,  that  the  sufficiency 

■ti  • 

of  the  response  interpretation  of  perceptual  data  offered  by  Goldiaaond  & 
Hawkins  (1958)  Bust  be  Halted,  at  least  for  the  tlae  being,  to  the  very 
restricted  ezperlaental  conditions  aaployed. 

Goldiaaoad's  analysis  (1958)  of  response  iadioators  ia  taohis- 
toscoplo  ezperiaents  offers  soae  insight  into  the  difficulties  inherent  ia 
the  assuaption  that  recognition  threshold  is  a aeasure  of  perceptual  iden- 
tification. Accuracy  of  stiaulus  identification  in  recognition  threshold 
studies  is  alaost  always  defined  in  tezas  of  the  congruence  between  the 
observer's  response  and  the  itaa  on  the  ezperiaenter' s data  sheet,  nie 
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obscrrsr  ooa«a  to  tho  porooptual  task  with  a vail  aatabllahad  hlararotajr 

of  raaponsa  hablta,  or  in  Goldlaaond's  tama,  raaponsa  biasaa.  Thaaa 

raaponaa  blaaaa  najr  Intaract  with  tha  raoaption  and  ntlliaatlon  of 

paroaptual  Infoxaatloa  proridad  in  taohlatoaoopio  praaantatlon  of  tha 

atlaulua.  An  azaapla  of  bow  auch  Intaraotlon  affaota  tha  outcoaa  of 

azparinanta  on  paroaptual  dafanaa  la  offarad  by  Goldiaawnd.  At  anargjr 

larala  vfaara  aona  paroaptual  infoxnation  ia  availabla, 

"A  ooupla  of  lattara  diaorinlnatad  nay  prorida  tha  oooaalon 
for  a raaponaa  which  haa  prarloualy  baan  rainforcad  undar 
ainilar  oonditlona..  .If  thla  raaponaa  haa  a hij^er  probability 
than  othara,  and  thia  blaa  will  land  to  quick  congruanca,  S 
will  diaplay  aanaitisation  affaota.  If  S'a  blaa  doaa  not 
agraa  with  tha  acora  ahaat,  thara  may  ba  dafanaa  affaota". 

(1958,  p.  398) 

Obrioualy,  in  tha  taohlatoaoopio  altuatlon,  paroaptual  information 

playad  aoma  rol^.  ^a  quaatlon  la  not  nacaaaarlly  ona  of  aithar  a 

raaponaa  Intarpratation  or  a paroaptual  Infaranca.  Rathar,  tha  problem 

ooncama  tha  ralatira  contribution  of  tha  tvo  procaaaaa  to  threahold 

dataxninatlon,  but  tha  AML  doaa  not  permit  tha  aaparata  analyaia  of 

tha  Tarioua  aouroaa  of  information  affecting  word  idantifl cation. 

Blaokwall  (1953)  in  hla  work  in  tha  meaaurenant  of  aanaory 

thraaholda  by  payohophyaical  mathoda  daralopad  a technique  irtiioh  allova 

for  control  of  Tariablaa  extranaoua  to  tha  taak  of  panaory  dlacrlmination. 

Hiia  technique  ia  tha  foroad-oholca  method. 

"Foroad-ohoioa  ia  defined  by  tvo  conditional  a)  Hie  aubjact 
ia  required  to  indioate  diacrimination  by  idantlfying  aona 
attribute  of  tha  atimulua  other  than  ita  magnitude.  Attrlbutaa 
auoh  aa  location  in  apace  ^or  occurrence  in  tine  nay  ba  uaad; 


b)  'Qia  aubjact  ia  forced  to  record  a choice  for  each  atimulua 
praaantatlon" . (p.  ?) 


w-  ■ 13' 
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Ib. asaenoe,  what  the  foroed-oholoe  method  doea  la  to  contzol  for  the 
tendency  of  eubjecta  to  uae  certain  reaponaea  more  frequently  than  other 
reaponaea  In  indicating  awareneaa  of  perceptual  atiaull.  !Die  method 
oontrola  for  the  apurioue  coincidence  between  the  aubject'a  reaponae 
and  the  experimenter*  a data  aheet  that  may  occur  ^en  an  accuracy 
Indicator  ia  uaed.  Since  the  forced-choice  method  permita  the  apecification 
of  the  level  of  chance  coincidence  between  atimulua  presentation  and  the 
observer's  correct  report  the  role  of  percepttial  information  in  determining 
the  observer's  reaponae  can  be  separated  from  that  of  response  bias. 

Blackwell's  (l953)  forced-choice  technique  can  be  adapted 
for  the  study  of  the  perceptual  identification  of  verbal  stimuli  as 
follows.  An  observer  is  presented  with  four  words  before  the  tachis- 
toscopic  task  be^ns.  He  is  told  that  one  of  these  four  words  will  appear 


briefly  on  each  exposure  and  that  he  is  to  specify  which  one  of  the  four 
words  appeared.  He  is  also  told  that  each  of  the  four  words  will  be 
presented  equally  often  over  a series  of  exposures.  If  the  words  are 
presented  for  a very  long  interval  of  time,  the  subject  will  always 
be  able  to  identify  them.  The  probability  of  correct  response  under 
this  condition  is  obviously  unity.  At  the  other  extreme  of  the  exposure 
time  continuum,  at  an  expos\ire  duration  of  zero,  the  observer  receives  no 
perceptual  information.  However,  since  be  is  forced  to  choose  one  of  the 
four  words  as  a response,  the  probability  of  correct  response  in  the  long 
run  will  approximate  what  would  be  expected  by  chance,  .25.  Between  these 
two  levels  of  exposure  duration  and  their  attendent  probabilities  of  correct 
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response  aost  lie  a series  of  probabilities  each  associated  with  a 
particular  exposure  duratiena  !Rie  ourre  connecting  these  points  in- 
dicates the  influence  of  perceptual  information  receired  by  the  subject 
through  taehistosoopio  exposure  of  stimuli  upon  the  probability  of 
correct  response. 

Ihe  important  point  of  the  forced-choice  method  is  that  the 
subject  is  forced  to  respond  vith  one  of  the  four  words  on  each  exposure. 
Since  each  of  the  four  words  is  presented  a ntinber  of  times,  but  equally 
often  at  each  exposure  duration  lerel,  the  subject  will  obtain  approximately 
twenty-fire  percent  of  the  responses  correct  eren  in  the  absence  of  any 
perceptual  information.  !Qms,  if  the  obserrer  does  not  receive  any 
perceptual  information,  hie  percentage  of  correct  response  cannot  possibly 
exceed  chance  level.  It  does  not  matter  if  the  subject  has  a particular 
bias  for  the  emission  of  one  or  more  of  the  four  word  alternatives.  It 
makes  no  difference  what  response  or  guessing  strategy  the  subject  estploys. 
Whenever  the  observer's  performance  exceeds  twenty-five  percent  correct 
word  identifications  under  the  conditions  of  forced  choice,  such  an  increase 
must  necessarily  be  attributable  to  the  reception  and  utilisation  of  per- 
ceptual information  conveyed  by  the  stimulus,  ^e  forced- choice  method 
and  the  logic  underlying  its  use  was  employed  in  all  the  experiments 
jreported.  A description  of  the  details  of  the  technique  follows. 

IHfferent  sets  of  four  words  from  which  the  subject  had  to 
choose  one  word  as  a response  to  perceptual  stimulation  were  used  throu^out 
the  experiment.  Each  word  in  a given  set  was  presented  tachistoscopically 
equally  often  at  various  exposure  durations.  Specif ioally,  at  a particular 
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•zposur*  duration  each  word  in  tba  aat  was  shown  ten  tines.  Therefore 
forty  taohistosoopic  presentations  of  the  words  in  the  set  were  giren 

« J 

and  the  obserrer  required  to  nake  forty  responses  at  each  lerel  of 
exposure  duration.  *nie  order  of  words  in  the  series  of  forty  presentations 
was  dstexmined  randonly.  Since  each  of  the  four  words  in  a set  was 
presented  equally  often  at  each  exposure  duration  chance  lerel  of  correct 
response  was  ten  correct  rerbal  responses.  fSrequencies  of  correct 
response  abore  ten  thus  pro Tided  estiaates  of  the  effect  of  perceptiuLL 
infomatlon. 

nils  buic  nethod  was  used  throu^out  all  experlnents.  The 
experinents  differed  with  respect  to  the  independent  rariable  studied. 

In  the  first  experinent,  the  effect  of  word  frequency  upon  perceptual 
identification  of  words  was  examined,  nie  second  experiment  was  designed 
to  eraliiate  the  effects  of  length  upon  perceptual  identification  of 

r * • 

words.  Ihe  final  study  inrestigated  the  effects  of  rerbal  context  upon 
perceptual  Identification  of  words. 

Apparatus 

A Harrard  mirror  taohistoscope  was  mounted  in  a wooden  screen 
with  E and  S on  opposite  sides  of  the  partition.  The  pre-exposure  field 
contained  the  point  of  fixation  in  the  place  of  which  word  stimuli  appeared. 


of  the  timer  vae  calibrated  in  ten  nilliseoond  units.  When  the  tiaer  J 

* f'  l| 

vae  activated,  illuaination  of  the  pre-ezposure  field  was  tezainated  and 

.) 

the  exposure  field  containing  the  word  stiaulus  becaae  illuainated  for  the 
selected  interval.  Illuaination  of  the  pre-exposure  field  occurred  anto- 
aatioalljr  upon  tezaination  of  illumination  of  the  exposure  field,  nie  level  i 

i 

of  illuaination  of  the  pre-expoe^e  field  as  measured  with  the  MacBeth 
illuainoaeter  waa  3.69  apparent  foot  candles  idtile  that  of  the  exposure 
field  was  ,5k  apparent  foot  candles  throu^^out  all  experiaents.  The  two  *] 

Illumination  levels  were  seleoted,,to  obtain  a range  of  exposure  durations  ' 

over  which  identification  of  words  occurred  graduallj.  1 

■ - ■ i 

Subjects  '•  1] 

'' 

Five  feaale  undergraduates  at  the  University  of  Toronto  served  f 

as  volunteer  observers  for  all  the  experiaents.  Ihese  Ss  were  given  j| 

♦ 

extensive  training  in  tachlstoscoplc  identification  prior  to  the  beginning  ^ 

i 

of  the  experimental  sessions.  Trained  Ss  were  used  in  order  to  control  for  J 

i 

the  effects  of  practice  idiich  have  been  shown  to  influence  recognition  ^ 

threshold  for  words  (Blackwell,  1953}  Cochran,  1962;  Newbigging,  1961).  1 

The  use  of  trained  observers  necessitated  a limited  number  of  Ss. 

Four  one-hour  practice  sessions  were  scheduled  for  each  S.  ~ | 

During  each  session,  four  hundred  stiaulus  presentations  were  given  and  j 

four  hundred  responses  were  recorded  for  each  S.  Ihe  forced-choice  aethod 

-s* 


■ 

described  earlier  waa  eaployed.  nie  training  seaaions  aerred  two  ^ i 

purpoaea.  First,  the  seaaions  prorided  Ss  with  the  opportonitjr  to  becoae  •< 


faadliar  with  the  general  ezperlaental  procedure.  1 description  of  a | 

typical  experinental  session  follows.  | 

On  S's  arrlTal  in  the  laboratoiy,  she  was  handed  a card  on 
which  appeared  the  word  sets  that  were  to  be  presented  in  the  session.  S > 

studied  the  words  as  long  as  she  wished  and  was  pemitted  to  re-ezanlne  | 

■f 

the  words  on  the  card  at. any  tine  during  the  ezperlaental  session.  S j 

knew  that  her  task  was  to  state  on  each  exposure  idiich  of  the  four  words  i< 

in  a designated  set  appeared  in  the  tachlsto scope.  She  also  knew  that  I 

each  word  in  the  particular  set  would  be  presented  ten  tines  in  randoa  - j 

order  at  a giren  lerel  of  ezposiire  duration.  Before  presentation  of  the  | 

stiaulus  word,  a rerbal  warning  was  given  to  S.  Vfhen  S answered  "ready”,  i! 

the  word  stiaulus  was  presented.  S then  responded  with  one  of  the  four 
words  after  each  exposure.  After  twenty  responses,  S was  given  a short 
rest  period  sf  forty-five  seconds.  Word  exposures  were  then  continued  until 

i'; 

3 nade  twenty  aore  responses  and  again  a rest  was  given,  nils  aethod  of  ' 

exposure  was  carried  out  until  S nade  the  necessary  nunber  of  responses 

' 'i 

required  bF  the  design  of  the  particular  experiaent.  By  the  end  of  the 

, i 

four  training  seasions,  Ss  were  quite  fsaillar  with  the  procedure  and 

t h 

their  task.  Ho  additional  foznal  Instructions  during  the  experiaents  were  / 

necessary.  __ 

nie  second  purpose  served  by  the  training  sessions  was  the 
detemination  of  a series  of  exposure  durations  for  each  Indivldiial  S 
over  which  correct  word  identification  gradually  increased.  The  lowest  I 


. -I 
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expo aor*. duration  for  aaoh  S was  that  laral  at  i^oh  perfoxmanca  Juat 
axoaadad  ohance  laral.  Tha  hij^aat  azpoaura  duration  rapraaantad  that 
laral  at  iriiioh  parfoxaanoa  raabhad  at  laaat  aaranty-flra  parcant  oorract 
raaponaaa,  but  waa  laaa  than  parfact.  ?or  aone  Sa  tha  ran^  aztandad 

X 

orar  fira  oonaaoutlra  duratlona  idiila  for  othara,  aiz  larala  vara  found 
to  ba  nacaaaary*  Kia  azpoaura  duration  ranga  for  aach  S for  aach  az- 
parinant  oan  ba  found  in  Appandix  1. 


£XFEB1MS1IT  la 


’ Ezp«riB*at  I was  dasignad  to  study  tha  rola  of  parcaptual 
Infoiaation  arailabla  to  aubjaota  from  taohlstosoopio  axposura  of  vorda 
at  diffsrant  axposura  durations.  Iha  naln  indapandant  Tarlabla  was  word 
fraquanoy*  Tlia  af facts  of  two  larals  of  word  fraquanoy,  hl^  and  low, 
upon  paroaptual  idsntiflcation  of  words  as  a function  of  axposura 
duration  was  axaninad.  !Ria  two  sxtraaas  of  tha  fraquanoy  oontlnuun 
wars  salactad  In  order  to  dstaraina  whathar  nanlpulation  of  word  frequency 
does  In  faot  affect  perceptual  Infomatlon.  If  paroaptual  infomation 
depends  on  word  fraquanoy,  than  diffarenoas  in  the  nunbar  of  corraot 
word  Idantlfi cations  as  a function  of  axposura  duration  should  be 
daaonstrated  by  the  use  of  tha  axtrene  larals. 


Method 

Verbal  Stinuli 

One  sat  of  four  words  was  salactad  at  each  of  tha  two  larals 
of  word  frequency,  ^xe  hicd>  frequency  stlaull  ware  six  latter,  two 
syllable  Sngllah  nouna  salactad  froa  aaong  tha  words  occurring  nora 
frequently  than  40  tines  par  aillion  words  (lOxomdlka  & Lorga,  1944). 
These  words  ware  CIBCLE,  VfOMDES,  GrABSER,  and  MOTBER.  Tha  low  frequency 
stinuli  wars  pseudo-words  and  ware  oonatruotad  in  tha  following  nannar. 
High  association  ralue  CTC  nonsense  syllables  salactad  fron  Glasa's 
tables  (as  reported  by  Hllgard,  1951|  p.  were  randonly  grouped  in 
pairs.  ^ Each  pair  of  nonsense  syllables  fomad  a six  latter  disyllabla 
paeudo-word.  Eour  such  pseudo-words  wars  used  as  tha  low  frequency  word 
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set.  They  were  CUSBAl),  MOlSUFi^  HOHSAR,  and  FILSBI.  Qbe  tachistoscoplc 
word  stlaull  in  ell  ezperlmnts  were  typed  in  cepitel  letters  with  an 
191  electric  typewriter  to  insure  equal  spacing  of  letters  and  ainiaal 

V 

cues  froB  letter  characteristics. 

Exceriaental  Desisn 

Word  frequency  and  exposure  duration  were  aanipulated  and  the 
joint  effeot  of  these  rariables  upon  frequency  of  correct  response  was 
ezaained.  The  forced-choice  method  described  earlier  was  used  to  assess 
the  effects  of  the  Independent  yeirlables  upon  the  perceptual  identification 
of  words. 

Each  S was  required  to  make  40  rerbal  responses  to  tachistoscoplc 

stimulation  at  each  exposure  duration  for  both  the  high  and  low  frequency 
« 

words.  At  each  exposure  duration  the  40  hig^  frequency  stimuli  consisted 
of  ten  of  each  of  the  four  words  in  the  hig^  frequency  word  set.  Also  at 
each  duration  level,  ten  presentations  of  each  pseudo-word  in  the  low 
frequency  set  was  given.  The  stimuli  were  presented  in  randomly  detemined 
orders.  Each  S therefore  gave  a total  of  four  hundred  responses  across 
the  five  exposure  durations  or  four  hundred  and  eighty  responses  across 
six  exposure  durations.  The  total  number  of  responses  depended  oh  the 

f - 

number  of  diiratlon  levels  in  the  S's  individual  range. 

Three  random  sequences  of  the  40  hl^  frequency  stimuli  and 
three  random  sequences  of  the  40  low  frequency  stimuli  were  constructed 
in  order  to  control  for  the  possible  effects  of  memory.  The  order  of 

_ ^ . "l 


presentation  of  high  and  low  frequency  word  sets  and  exposure  durations 


was  randomly  determined  for  each  S across  blocks  of  20  stimuli.  The 
stimuli  were  presented  in  blocks  of  20  exposures  with  45  second  rest 
periods  between  blocks  to  insure  that  the  Ss  did  not  become  fatigued. 

■Hie  use  of  randomly  ordered  stimulus  magnitudes,  in  this  case  exposure 
duratiqn,  and  blocks  of  20  exposures  has  been  shown  to  yield  the  most 
reliable  threshold  data  (Blackwell,  1953) • 

nils  exi>eriment  was  replicated  three  times  for  each  of  the 
fire  Ss.  %e  stlstulus  materials,  order  of  presentation  of  word  sets 
and  exposure  durations  were  Identical  for  each  replication  for  an 

Indirldual  S.  — 

Procedure 

Hie  tachistoacoplc  tredning  sessiona  carried  out  before 
the  beginning  of  the  experiments  familiairlzed  Ss  with  the  procedure. 

Hie  same  procedure  described  earlier  was  followed  in  every  experimental 
session  in  the  series  of  experiments.  However,  before  every  experimental 
session,  Ss  made  responses  to  eighty  practice  presentations  of  the 
verbal  stimuli  to  be  used  in  the  particular  session  in  order  to  control 
for  any  waim-up  effects. 

Results 

Hie  number  of  correct  responses  at  each  exposure  duration  level 
for  each  of  the  word  stimuli  within  each  of  the  frequency  word  groups  was 
calculated.  From  these  calculations  the  total  number  of  correct  responses 
for  each  word  set  at  each  exposure  duration  level  was  obtained.  Hie  data 


for  ladlTidual  Ss  and  the  mean  performance  for  all  gs  are  shovn  In 
Appendix  II. 

The  graphical  presentation  of  the  results  for  each  replication 
for  all  Ss  cosiblned  Is  shovn  In  Figure  I.  Exposure  duration  Is  plotted 


Figure  I 


along  the  abclssa.  The  ordinal  nusibers  represent  the  levels  of  exposure 
dxiratlon  from  low  to  high  since  the  absolute  values  of  duration  differed 
among  Ss.  Tlie  n\ahber  1 represents  the  lowest  exposure  duration  for  an 
Ss,  the  number  the  highest  exposure  duration  for  three  Ss  and  6.  the 
highest  v^ue  for  the  remaining  two  8s.  The  ordinate  Indicates  the  mean 
frequency  of  correct  response  to  tachlstoscoplc  stimulation.  The  parameter 

j: 

Is  word  frequency. 

It  can  be  seen  that  In  the  first  rQ>Ucatlon  the  mean  frequency 
of  correct  response  for  high  frequency  words  Is  greater  at  every  exposure 
duration  than  for  pseudo-words.  Further,  the  difference  In  perfbrmance 
appears  to  remain  large  across  all  exposure  duration  levels.  When  the  data 
for  Individual  Ss  Is  examined.  It  can  be  seen  that  the  variability  In  per- 
formance among  Ss  Is  very  small.  For  each  S,  high  frequency  words  are 
Identified  correctly  more  often  than  low  frequency  stimuli  at  every  exposure 
duration  In  S's  range.  It  appeeirs  that  word  frequency  and  eiqposure  duration 
lnter«M:t  In  their  effect  ig>on  perceptual  Identification  of  words. 
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j 

nie  data  fron  the  second  replication  also  indicate  a difference 

in  performance  between  high  and  low  frequency  words.  Identification  of  

hi^  frequency  words  still  appeairs  to  be  better  them  performance  with  low 
frequency  words  at  every  exposure  duration.  However,  the  magnitude  of  > 

these  differences  appears  smaller  than  the  differences  obtained  in  the 
first  replication.  An  examination  of  the  individual  data  shown  in 
Appendix  II  indicates  that  the  variability  in  the  difference  between 
identification  of  hlg^  and  low  frequency  stimuli  is  very  low  among  Ss. 

Since  the  data  for  individual  Ss  are  consistent,  the  effect  of  word 
frequency  favouring  the  perceptual  identification  of  hig^i  frequency  words 
is  still  indicated.  However,  it  is  clear  that  the  magnitude  of  this 
difference  diminished  in  the  second  replication. 

The  third  graph  shown  in  Figure  I presents  the  results  for 
the  third  replication.  The  difference  between  identification  of  high 
and  low  frequency  words  appears  to  be  very  small  at  every  exposure 
duration  level.  The  data  for  individual  Ss  also  indicates  small  dif- 
ferences in  performance  with  high  and  low  frequency  stimuli.  Again,  the 
variability  in  these  differences  is  extremely  small. 

Figure  2 presents  the  mean  difference  across  exposure  duration 
between  identification  of  high  and  low  frequency  words  as  a function  of 

Figure  2 

replication  for  each  S.  Also  plotted  is  the  mean  performance  across 
exposures  for  all  Ss  combined.  The  graph  Indicates  the  decrease  in  the 

i 

i' 
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nOURl  2 


Ncab  difference  In  frequency  of  correct 
response  between  hlgb  end  lov  frequency 
words  across  exposure  duration  as  a fun- 
ction of  replications.  13ie  dotted  lines 
represent  tbe^data  for  indlrldual  Ss. 

Tbe  heawy  line  indicates  the  aean  per- 
formmac%  tor  ttrm  Ss* 


1 


r 

difference  betveen  frequency  of  correct  response  for  high  and  low 
frequency  stlaill  for  each  8 as  a function  of  replications.  It  can  be 
seen  that  the  Individual  data  are  highly  consistent  amng  8s  for  yach 
replication.  Hie  difference  In  perceptual  Identification  of  and 
frequency  words  diminishes  with  repeated  exposure  of  the  stimuli. 
Biere  seems  to  be  a systesiatlc  relation  between  amount  of  previous 
practice  and  perceptual  Identification. 


Two  e3Q)lanatlons  csm  ucount  for  the  dlsajqpearance  of  the 
effect  of  frequency  upon  tachlstoscoplo  Identification  of  words  over 
replications.  The  most  obvious  interpretation  Is  that  frequent  exposure 
and  8*s  emission  of  lx«r  frequency  responses  served  to  Inflate  the  frequency 
of  occ\irrence  of  pseudo-words  so  that  these  verbal  stimuli  became  as 
frequent  In  the  S's  immediate  ejq)erlence  as  comnon  English  words.  By 
definition,  the  difference  In  frequency  diminishes  with  successive  oc- 
currence of  the  low  frequency  word.  If  frequency  of  occiirrence  of  words 
does  affect  perceptual  Information,  and  hence  word  identification,  thyn 
the  results  obtained  In  the  three  r^Ucatlons  are  not  unexpected.  One 
would  expect  the  Initial  difference  favouring  the  Identification  of 
frequency  words  to  disappear  once  the  Infrequent  words  approach  the 
frequency  of  exposure  of  frequent  words  through  successive  presentation. 

However,  it  Is  conceivable  that  frequency  may  not  be  the  factor 
affecting  the  change  In  performance.  The  8's  strategies  In  Identifying 
the  stimuli  may  change.  8s  may  realise  for  example,  that  they  do  not 
have  to  see  the  \rtiole  word  In  order  to  make  the  correct  response.  Seme 


i 
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Sa  coaaentad  that  each  vord  in  a particular  word  eat  began  with  a different 
letter.  It  nay  veil  be  that  the  S realised  that  aha  needed  to  see  only 
the  initial  letter  or  aoae  other  anall  fragaent  of  the  atinulua  in  order 
to  be  able  to  identify  the  word,  la  a oonaequence,  the  initially  effeotive 
Tariable  ainply  ia  not  operative. 


EXPEBUIENT  Ib 


nie  stoond  ezperlMnt  vac  conducted  to  detazmine  idiich  alter- 
■ore  applicable  to  the  finding  of  Ezperlnent  la. 

If  it  is  eubjectiye  strategies  that  change  with  practice,  then  testing 
the  obserrers  vlth  new  groups  of  words  at  the  two  lerels  of  frequency 
should  result  in  the  sane  apparent  lack  of  difference  between  perceptual 
identification  of  hi£^  and  low  frequency  words.  If,  on  the  other  hand, 
the  disappearance  of  the  difference  was  attributable  to  the  Inflated 
frequency  of  the  low  frequency  stinuli,  then  it  is  to  be  expected  that 
the  difference  in  perceptual  Identification  between  hi^  and  low  frequency 
words  idien  two  new  word  sets  are  used  will  reappear.  It  was  decided 
therefore  to  run  four  acre  replications  of  Experlnent  la  but  a different 
set  of  high  and  low  frequency  words  for  each  replication  was  eaployed. 


Method 


Four  sets  of  four  six  letter  disyllabic  nouns  were  selected 
froa  among  the  words  occurring  more  frequently  than  kO  tines  per  million 
words  as  estimated  by  Ihomdike  & Lorge  (l944).  Four  sets  of  four  six 
letter  two  syllable  pseudo-words  were  constructed.  l%e  pseudo-words 
were  formed  in  the  same  way  as  described  in  Experiment  la.  Each  word  in 


each  set  was  selected  so  that  the  initial  letter  of  each  word  in  a set 
was  different,  ^e  word  sets  used  in  the  four  replications  axe  shown  in 


Table  I. 


Table  I 


TABLE  I 


Word  Stiaull 
£zp«rlBent  Ib 


1 


VOBO  FHEQUENCY 

REPUCITIOH  I 

HEPUCATION  II 

REPLICATION  III 

REPUCATIOH  IV 

NOnOH  43* 

pcvm  A 

DESIGN  A 

V ENGINE  A ■ 

Hica 

PIBEMT  A** 

orange  a 

FOREST  AA 

PRISON  A 

HEAVEN  AA 

MEAOOV  4? 

LAVYER  4? 

VOLUME  A 

SAILOE  A 

SYSTEM  AA 

MAIDEN  45 

TRAVEL  AA 

* 

PAMLN 

PAVNIL 

FONUN 

GDLVIC 

COLNAB 

DEBLAM 

MDFUC 

CUFNIG 

PS£D1X>-VC£DS 

RABLAN 

BOLTIN 

TALNOK 

PONSAB 

BBSNIT 

HOGPUL 

WAVPIC 

BELBOC 

I 


.-•i, 

t* 


* each  value  ahown  represents  the  frequency  of  occurrence  of  the  word  per  aillion  words 

*♦  no  exact  frequency  value  available  for  these  words.  Frequency  ->50  <.100  per  «illion  words 


I- 
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BnxrUntal  DeBiim  md  Prooediurt 

The  experlBental  design  and  procedure  ntlllzed  In  these  rep> 
lloatlons  was  identical  with  that  of  Bzperiaent  la.  £aoh  S was  tested  in 
- four  experlaental  sessions.  A different  set  of  hl^  cmd  low  frequency  words 
was  eaployed  for  each  replication. 

Results 

Figure  3 shows  the  relation  between  exposure  duration  and  mean 
frequency  of  correct  response  for  hi^  and  low  frequency  words  for  each 
experimental  replication  indiwidxially.  In  each  replication,  the  difference 

Figure  3 

in  perceptual  Identification  of  hl£^  and  low  frequency  words  at  each 
exposure  duration  is  apparent. 

Figure  4 plots  the  mean  difference  between  frequency  of 
coirect  response  for  high  and  low  frequency  stimuli  across  exposure 
duration  as  a function  of  replication.  The  results  for  all  ,Ss  combined 

Figure  4 

indicates  no  progressirs  decrease  in  the  difference  between  hlgii  and  low 
frequency  word  identification  as  a function  of  replications.  Although 
there  is  rariability  of  differences  in  perceptual  identification  of  hi^ 
and  low  frequency  words  among  Ss  and  among  replications,  the  difference  is 


«. 


FIOWB  3 

HMD  frc^CDejr  of  correct  rcspoaa*  aa  a 
funetloD  of  cxposur*  duration  for  high 
and  low  fraqaanoy  words.  Dm  naan  par- 
fomanca  of  flra  8s  for  aaeh  of  four 
rapUoatioDS  is  shown  satparataly.  Ttaa 
data  points  at  axposura  durations  1 to 

5 reprasant  the  naan  parfonanca  of  flra 
8s.  lha  data  points  at  axposura  duration 

6 indloata  tha  naan  parfomanea  of  thraa 

8s. 


MEAN  FRECXJENCY  OF  CORRECT  RESPONSE 


Mmd  dlff«r«oec  la  frc^uwiejr  of  eoirroet 
respooM  hl^  and  lov  fraqpanejr 

vords  aeroas  all  axposura  duratlona  as 
a function  of  rapUeatlons.  Tbs  dotted 
lines  represent,  the  relation  obtained 
frosi  IndlTldual  8s.  The  heavy  Una  In- 
dicates the  Man  perfonsance  of  five  Ss. 
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olearly  indicated  for  each  S and  for  each  replication,  nxe  raw  data  are 
shown  in  Appendix  III.  - _ 

Ibe  reeults  fron  the  four  replioatione  hawe  deaK>nstrated  the 
difference  in  perceptual  identification  between  high  and  low  frequency 
etinuli.  Hie  decrease  in  the  difference  acroae  replications  obtained  in 
Szperinent  la  nuat  be  attributable  to  the  increase  in  frequency  of  the 
low  frequency  stinuli  throu^  repeated  presentation.  The  walue  of  the 
independent  Tariable,  frequency,  appears  to  chan^  rather  than  the  effect 
of  frequency  upon  perceptual  identification  of  words  or  the  use  of 
strategies  by  the  observer.  The  cux^es  representing  the  influence  of 
perceptual  infomation  raried  by  the  manipulation  of  word  frequency  in- 

a- 

dicate  that  the  perceptual  infomation  received  and  utillaed  fron  the 
stimulus  increases  more  rapidly  with  exposure  duration  for  hi^^  frequency 
words  than  for  low  frequency  stinuli. 


EXPERIMENT  Ic 


Since  the  effects  of  frequency  upon  perceptual  identification 

ft 

of  words  has  been  clearly  desionstrated  for  two  extrenes  of  the  frequency 
continuum,  it  was  decided  to  explore  the  nature  of  this  relationship  by 
employing  more  than  two  levels  of  the  frequency  variable.  !I%is  experiment 
was  designed  to  examine  the  effects  of  four  levels  of  word  frequency  upon 
perceptual  identification  of  words.  Two  replications  of  this  study  were 
carried  out. 

Method 

Word  Stimuli 

Four  six  letter,  two  syllable  words  "were  selected  at  each  of 
four  levels  of  word  frequency.  Pseudo-words  represented  the  lowest  level 
of  word  frequency  and  were  constructed  in  the  same  fashion  as  described 
in  experiment  la.  Words  occurring  less  than  once  per  million  represented 
the  next  frequency  level.  Words  occurring  fovir  times  per  million  rep- 
resented the  third  level  of  frequency  and  words  occurring  at  least  kO 
times  per  million  were  selected  as  the  level  of  highest  frequency,  nie 
"Hiomdike  & Lorge  Word  Counts  (1944)  was  the  source  from  which  the  words 
were  selected.  'Bie  words  in  any  p^ticular  word  group  each  began  with  a 
different  letter.  A different  set  of  words  at  the  four  levels  of  frequency 
was  used  in  the  two  replications.  The  word  sets  are  shown  in  Table  2. 

Table  2 

The  Thorndike  & ^rge  (1944)  frequency  of  occurrence  value  for  each  word 
is  Indicated. 
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TABLE  2 


Vox4  Stimili 
EzpsrlBent  Ic 


VOBD  FREQUENCY 

. REPLICATION  I 

40  p«r  Billion 

I ■ ■ 

< - 

CANDLE  43/Billion 
SECRET  41/Billion 
HUMOUR  A* 

TREATY  A* 

4 per  Billion 

KSINEL  4/Billion 
NOVICE  4/Billion 
HCEET  4/Billion 
STAMEN  4/Billion 

Ifiwi  Tim— III 

1 per  Billion 

CASEIN  13/18  Billion 
BELDAM  17/18  Billion 
GIMLET  15/18  Billion 
PEPSIN  15/18  Billion 

ItaM  

Pseudo-words 

GOLRUM 

HUDNEG 

FOLBIS 

COVLDN 

1 

icy 


1 


£or 


WOX*«ll 


DESERT  A* 

K9SER  AA 
FIGURE  AA 
BISHOP  40/Billlon 


indetTBinata 


BEACOH  4/Blllion 
GUITAR  k/mUlion 
DESPOT  4/Billlon 
CHmUB  4/Billion 


BEHZOL  13/18  Billion 
LIDfUS  10/18  Billion 
PELVIS  13/18  Billion 
TORPOR  14/18  Billion 


IS 


MUBSOL 

WIRUP 

KISTUL 

RISVOL 


A 


r 

L 

r 

!' 


f 


j 


50 


lOO 


ml 1 1 Ion. 
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Kxperlaental  Design 

The  eacperlaental  design  of  these  replications  vais  Identical  to 
that  Of  ejqperlaents  la  and  lb«  Hoverer^  the  nuaiber  of  responses  required 
In  ea^  replication  of  this  eaperlment  was  Increased  tvo-fold  because 
four  Instead  of  two  levels  of  frequency  were  used.  Therefore  each  replication 
was  carried  out  In  two  experimental  sessions  for  each  8 since  the  total 
nusiber  of  word  presentations  exceeded  the  niad>et'  of  presentations  possible 
for  a single  hour  session. 

In  the  first  session  for  each  r^Ucatlon,  2D  of  the  kO  stimuli 
for  each  of  the  four  word  groups  were  given  to  each  8 at  each  exposure 
duzaitlon  level  In  her  Individual  range.  Order  of  presentation  of  word 
) frequency  groups  and  exposure  duration  was  randomly  determined  for  each 

ln<Uvldual  8.  In  the  second  experimental  session  for  a particular  rep-  i 

Ucatlon,  the  remaining  2D  exposiires  of  the  words  In  each  frequency  group 
at  each  exposxire  duration  were  presented.  The  order  of  presentation  of 
word  frequency  levels  and  exposure  duration  levels  In  the  second  session 
of  each  replication  was  the  same  as  in  the  first  session  of  each  replication. 

Results 

It  will  be  remembered  that  tachlstoscoplc  word  recognition 
threshold  has  been  shown  to  bear  an  Inverse  relation  to  the  logarithm 
of  the  frequency  of  word  stimuli.  In  order  to  eval\iate  the  role  of  word 
frequency  In  perceptual  Identification  of  words,  the  relation  between 


no«i  3 

Mmui  trm^puiaej  of  corroot  r««poai«  •cron 
c3Voaur«  terotlon  •■  • fonetlon  of  log 
word  fregaonay.  lhea«  data  repraaant  tha 
■•an  parfonaDea  of  tha  tvo  ragplleatioaa. 
lha  dotted  Haas  Indicata  tha  Man  par- 
foraaaea  of  ladlrldual  8a.  Tha  heavy  Una 
rapraaanta  tha  aaea  parforaanee  of  fire 
8a. 
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p«ro*ptual  Idcntlfi cation  of  words.  The  dotted  lines  represent  the  data 
for  indiridual  Ss.  It  can  be  seen  that  the  direct  relation  is  shown  in 
the  perfomance  of  tnrsTj  S.  The  results  are  consistent  for.  all  Ss  and 
attest  to  the  reliability  of  the  flndln^^.  It  seesis  clear  fron  these 
data  that  perceptual  Infonatlon  available  to  Ss  in  tachistoscoplc 
exposure  of  words  depends  upon  word  frequency.  s 

In  order  to  exanine  the  Joint  effects  of  word  frequency  and 
exposure  duration  upon  perceptual  identification  of  words  the  enpirical 
fimction  relating;  exposure  duration  to  nean  frequency  of  correct  response 
for  four  levels  of  word  frequency  was  plotted.  Figure  6 presents  this 
relation  for  all  subjects  j^uped  across  replications.  To  the  extent  that 

Figure  6 

the  four  curves  nust  necessarily  begin  at  approxinately  chance  level  (ten 
correct  responses)  and  to  the  extent  that  the  slopes  of  these  curves  are 

different  depending  upon  the  level  of  word  frequency,  there  seems  to  be  an 

7 

interaction  between  word  frequency  and  exposure  duration.  Figure  7 shows 
the  same  data  as  shown  in  Figure  6 but  for  each  replication  separately. 

Firgure  7 

It  can  be  seen  that  the  same  interaction  between  word  frequency  and  ex- 
posure duration  is  exhibited  in  each  replication.  An  examination  of  the 
data  from  individual  Ss  shown  in  Appendix  17  indicates  the  consistency 
between  replications  and  among  the  Ss.  Since  the  perfomance  of  Ss,  i.e. 
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M— n fre^aney  of  oorract  rasponaa  aa  a 
fonetlon  of  axpoaura  duratloa  for  four 
lerala  of  vord  fraq:uane7.  Tba  Man  parfoiv 
aanca  of  fira  8a  for  aaeh'of  tbia  two  rop- 
lioatlooa  la  ahoan.  Iba  data  polata  at 
axpoaora  duratlou  1 to  5 rfpraaaat  the 
Man  parfoTMaoa  of  flra  8a.  lha  data 
polnta  at  axpoaora  duratl(»  6 indleata- 
tha  Man  parforMnea  of  thraa  8a. 
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the  frequency  of  correct  response  has  been  identified  with  the  aaount 
of  infonation  that  is  arailable  to  obserrers  in  perceptual  stinulation, 
then  these  data  nean  that  perceptual  infcxaation  Ss  receiTed  froa  tachis- 
toscopic  exposure  of  the  stinulus  and  utilized  increatses  more  rapidly 
vlth  exposure  duration  for  high  frequency  words  than  for  words  of  low 
frequency. 


B*wlts 


k9  - 

* 

Ibe  nuaber  of  oorrect  responaes  at  each  azposura  duration 
for  eaoh  of  the  word  stlvull  vlthln  each  len^^th  group  vae  calculated, 
nie  total  maber  of  oorrect  reeponsee  for  each  word  set  at  each  ezpoaui’e 
duration  was  obtained  for  each  &.  Appendix  T presents  the  data  for 
IndiTldual  Ss  and  the  mean  perfonance  for  Ss  for  both  replications. 

Figure  8 presents  the  grouped  data  for  all  Ss  for  both  rep- 

* -M, 

Figure  8 

. licatlons  conbined.  Figure  9 shows  the  sane  data  as  shown  in  Figure  8, 
but  for  the  two  replications  sepantel7.  On  both  these  graphs,  the 

Figure  9 

r>  ' 

ordinal  nunbers  along  the  abclsea  represent  the  lerels  of  exposure  duration 
froa  low  to  high  for  all  Ss.  The  nean  frequenoy  of  correct  response  is 
shown  on  the  ordinate,  nie  parameter  is  word  len^rth.  It  can  be  seen  that 
for  each  replication  and  therefore  for  the  two  replications  combined  the 
necm  frequency  of  correct  response  for  the  four  letter  words  is  greater 
than  the  frequency  of  oorrect  response  for  nine  letter  words  at  erery  ex- 
posure duration.  Further,  the  difference  in  perfoimance  appears  to  remain 

• / 

constant  across  all  exposure  durations.  An  examination  of  the  data  from 
indiTidual  Ss  indicates  that  for  erery  S at  erery  exposure  duration,  in  eaoh 

replication  frequency  of  correct  response  is  greater  for  four  letter  words 


■ y- 


noiBl  6 


Mmii  frcqoMiejr  of  corrvet  r«spon*«  as  a 
funetloD  of  axpoaura  duratloo  for  two  larals 
of  vord  length.  Tha  graph  rapraaants  tha 
■aan  parforaaaea  of  flra  8a  aeroas  two  rap- 
lloatlooa.  Tha  data  polnta  at  ai^oaura  dnr- 
atlooa  1 to  $ Indleata  tha  airan  parforaaaea 
ot  flwa  8a«  Tha  data  polota  at  expoaura  dnr- 
atlon  6 ahova  tha  aaaa  parforaanoa  of  thraa 
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Mmui  tvqpjMoey  of  eorroet  roapons*  m a 
fimetloa  of  aipoaare  dnratloa  for  two 
larala  of  word  laasth.  Tlia  aaan  parfor- 
■aaea  of  fira  8s  for  aaeh  of  two  rap- 
lleatloos  Is  shown.  Tha  data  points  at 
axposnra  durations  1 to  5 raprasant  tha 
■aan  parfonanea  of  flra  8s.  Tha  data 
points  at  axposura  duration  6 Indleata 
tha  naan  parfonanea  of  thraa  8s. 
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for  nine  letter  viMiM  rrletlTely  oonatant 

indlTidual  Sa  belli  rllMa  • faMMBlir  MpUwlieB  aai  between  rep- 
tions.  The  r&rleiAll%  i#  MWf  li  mm  be  seen  to  be 

1.  The  inter;  relnllsa  IfeM  IrSflh  nTfeets  psreeptual  infomation 
hence  identifi 'miles  ef  sssM  sssM  bs  be  esriteA. 


Tabl*  3 


%•  •xpariaental  design  of  this  stady  was  the  sane  as  the  one 


used  In  Bzperiiient  Ic. 


Results 


The  relation  between  word  length  and  aean  frequency  of  correct 


• - ■? 
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reaponse  acroas  all  axpoaura  duratlona  for  tha  two  raplicatioaa  oosblned 
and  for  all  Sa  exaainad  in  order  to  dataradne  the  role  of  word  len^h 
upon  perceptual  identlfloation  of  worda.  Figure  10  indloatea  thia  re- 

Figure  10  ■ 

lationahlp.  Vord  len^^th  ia  plotted  along  the  aboiaaa.  nie  ordinate  in- 
dicates the  obtained  frequency  of  correct  reaponae.  nie  heavy  line  on 
the  graph  repreaenta  the  function  of  all  Ss.  It  can  be  seen  that-  frequency 
of  correct  reaponae  decreases  as  vord  lexigth  increeises.  The  dotted  lines 
represent  the  relationship  obtained  froa  individual  Ss.  In  every  Instance, 

the  inverse  relation  is  found,  nie  difference  aaong  aubjecte  can  be  seen 
* 

to  be  aaall.  In  view  of  the  consistency  of  the  data,  these  results  in- 
dicate that  perceptual  identification  of  words  depends  upon  word  length. 

In  order  to  deteralne  the  nature  of  the  oonblned  effects  of 
word  length  and  exposure  duration  upon  word  identification,  the  function 
relating  exposure  duration  to  aean  frequency  of  correct  response  for  four 
levels  of  word  length  was  plotted.  Figure  11  shows  this  relation  for  all 


'■  ^ i 


» Figure  11 

Ss  across  both  replications.  It  appears  that  vord  length  and  exposure 
duration  interact  in  their  effect  upon  perceptual  identification  of  words. 
The  curves  necessarily  begin  at  approxlaately  chance  level  and  diverge 
depending  upon  the  level  of  word  length  considered.  !Die  slopes  of  the 


Mean  frequency  of  correct  reaponee  aerose 
exposure  duration  as  \ function  of  eord 
length.  The  dotted  lines  indicate  the 
function  for  indlridoal  Ss  across  tiro  rep- 
li cations*  nie  heavy  line  deaonstrates 
the  function  for  five  8s  across  replications* 
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Nmub  fraqiMoey  of  eorroet  r*«poa««  u a 
function  of  osposur*  duration  for  four 
langtba  of  vords.  Tha  graph  raprasanta 
tha  naan  parforaanea  of  fira  8a  across 
tvo  rsplicatlons/  Tha  data  points  at 
axposva  terations  1 to  5 rs(praaaat  tha 
■aan  parforaaaea  of  firs  Sa.  Tha  data 
points  at  axposvra  duration  6 indieata 
tha  naan  parfomanca  of  thraa  8s. 


EXPOSURE  DURATION 


(nirrcs  Inorcas*  in  st««pness  in  an  InrerM  ralntion  to  the  vord  len^h 


at  any  partioular  exposure  duration.  Figure  12  la  a plot  of  the  aane 


data,  hut  the  results  of  eaoh  replication  are  shown  separately.  The 


relation  between  exposure  duration  and  frequency  of  correct  response  as 


a function  of  word  length  ie  consistent  fron  replication  to  replication 


Perceptual  identification  of  words  can  be  seen  to-be  a function  of  word 


lan^h  and  exposure  duration.  Since  frequency  of  correct  response  has 


been  regarded  as  indicating  a reception  and  utilisation  of  perceptual 


infoxaation,  then  theee  data  nay  be  interpreted  to  nean  that  the  reception 


and  utilisation  of  infoznatlon  increases  acre  rapidly  with  exposure 


duration  for  short  words  than  for  long  words 


PICDHE  12 

Mean  frequency  of  correct  response  as  a 
function  of  exposure  duration  for  four 
IsTels  of  word  len^h.  The  graph  shows 
the  mean  performance  of  five  Ss  for  each 
of  two  replications.  The  data  points  at 
exposure  durations  1 to  5 Indicate  the 
mean  performance  for  fixe  Ss.  The  data 
polnte  at  exposure  duration  6 show  the 
mean  performance  for  three  Ss. 
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Bxperlacnt  III  was  designed  to  imreatigate  the  effects  of 


rerbal  context  upon  perceptual  identif ioatlon  of  words  as  a function  of 


exposure  duration.  TVo  different  len^hs  of  rerbal  context,  ei£^t  word 


and  sero  word  contexts  were  selected.  These  ralues  of  context  were 


selected  in  order  to  detezaine  Aether  aaaipulation  of  the  length  of 


context  does  in  fact  rary  perceptual  inforaation.  If  perceptual  in* 


foraation  depends  upon  the  length  of  context  within  which  the  infor- 


aation  appears,  then  the  difference  in  perceptual  identification  of  words 


seen  in  context  and  without  should  be  deaonstrated 


replicated  three  tiaes  for  each  subject 


Word  Stiauli  and  Contexts 


j,  ^ Four  words  used  by  Gold  (i960)  were  selected  as  tachistosoopio 
stiauli  to  be  presented  in  the  presence  and  absence  of  rerbal  context.  The 
wor^  were  equated  for  frequence  (four  per  aillion,  Thomdihe  & Lorge,  19^) 
length  (nine  letters),  nuaber  of  syllables  (three)  and  graBaatical  class 
(nouns).  The  four  words  were  PSRF(S{MSH,  BdSPBERRY,  DESERTION  and  BOULEVARD. 


The  contexts  were  nine  word  English  sentences  in  which  the  word 


stiauli  weire  final  ambers.  In  other  words,  the  contexts  were  sequences 


of  eight  related  words  relerant  to  and  preceding  the  ninth  word,  the  tachis- 


toscopic  word  stiaulus.  For  each  of  the  four  word  stiauli,  one  of  four 


contexts  was  relerant.  The  contexts  weret  THE  ACTRESS  RECEIVED  PRAISE  FOR 


BEING  AN  OUTSTANDING  (perforaer){  THE  ESCAPED  SOLDIER  WAS  CAPTURED  AND 


C00B19URTIALLED  FOR  (desertion) | SHE  LIKES  BEL  FSDIT  JAMS  OP  STBAWBEHBT 
AB]}  (raspberry)!  and  MiHY  COLOURFUL  FLOWERS  Alii)  S0!ATELY  ELMS  LINEl)  THE 
(boulerard). 


Each  of  the  four  contexts  was  typed  with  an  IBM  electric  type- 
writer in  upper  case  letters  on  a large  idiite  card.  Two  inches  below 
the  context  in  the  centre  of  the  field  was  the  fixation  point  in  the 
place  of  which  the  word  stinulus  appeared.  !Rie  context  was  exposed  to 
the  S in  the  pre-exposure  field  of  the  taohistoscope.  When  the  S was  to 
Identify  words  in  the  absence  of  contexts,  the  pre-exposure  field  was 
siaply  a blank  field  narked  only  1^  the  usual  fixation  point. 


Ss  identified  the  sane  four  words  in  the  presence  and  absence 
of  ei^t  word  contexts  at  each  exposun  duration  in  their  range.  Each  of  the 

four  words  was  presented  ten  tines  in  randcwi  order  at  each  exposure  duration 

« 

in  the  presence  of  and  without  context.  Hence  each  S nade  forty  responses  in 
the  presence  of  context  and  forty  responses  without  context  at  each  lewel  of 


duration.  Under  the  oontext  condition  S was  required  to  read  the  contexts 
aloud  after  erery  five  word  exposures  in  order  to  naintaln  attention  to  the 
contexts.  The  order  of  presentation  of  the  context  oonditiona  and  the 


Umn  proportion  of  correct  response  u 
n function  of  exposure  dnmtlon  for  vords 
seen  In  context  end  vlttaout  context.  Tbe 
upper  greph  shove  the  relation  between 
oqtosure  duration  and  perforaance  for  vords 
seen  In  relevant  and  Irrelevant  contexts. 

The  lower  graph  Indicates  the  relation 
between  exposure  duration  and  perfonance 
for  words  seen  In  relevant  context  and 
without  context.  The  graphs  show  the  aean 
perforaance  for  five  8s  across  three  rmp~ 
Ucatlons.  nie  data  points  at  e^^osure 
durations  1 to  5 show  the  aean  perforaance 
for  five  8s.  The  data  points  at  eaqposure  duration 
6 Indicate  the  aean  perforaance  for  two  8s. 
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signifioant  interaction  between  relevant  and  irrelevant  contexts  and 

expoaure  duration  (F^lt  df  5«19)*  Ko  significant  difference  in  performance 

' ■> 

under  irrelevant  and  relevant  context  conditions  (F-2.25,  df  l)  was  found. 
Exposure  duration  is  significant  beyond  the  .01  level  (F«152.16,  df  5)>  The 
analysis  of  variance  is  sunaiarized  in  Appendix  Till. 

Hie  effects  of  context  may  be  shown  in  another  way.  Perceptiial 
identifi^tion  of  words  nay  be  facilitated  relevant  context  when  coai- 
pared  to  perfoxaance  with  the  same  word  in  the  absence  of  context.  There> 


fore»  the  proportion  of  correct  responfes  as  a function  of  exposure  duration 

for  words  seen  in  relevant  context  can  be  compared  to  performance  with  the 

same  words 'seen  without  context. 

« 

The  lower  graph  in  Figure  13  Indicates  the  ftmctlons  relating 

a 

exposure  duration  to  mean  proportion  of  correct  response  as  a function  of 

c •. 

relevant  and  no  context  conditions.  Again,  it  appears  that  words  seen 
under  relevant  context  conditions  are  not  identified  more  often  correctly 
than  words  seen  without  context. 


Figure  14  presents  the  same  data  as  shown  in  Figure  13,  but  for 


M#«n  proportion  of  correct  rosponse  as 
a function  of  exposors  duration  for  words 
ssen  in  context  and  without  context.  The 
Bean  perforwmce  of  five  Ss  is  shown  for  ^ ' 

each  of  three  replications.  The  upper  graphs 
indicate  the  relation  between  exposure  ^ 
duration  uid  perforaance  for  words  seen  in  ''  ' 
relevant  and  irrelevant  context.  The  lower 

" e * e 

show  the  relation  between  exposure  ' _ , 

duration  and  perfonaance  for  words  seen  in  ' 
relevant  context  and  without  context.  The 
data  points  at  exposure  durations  1 to  5 
show  the  Bean  perforaance  of  five  Ss.  The 
data  points  at  exposure  duration  6 indicate 
the  aean  perforaance  of  two  Ss. 
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■ni«  data  for  indiridual  Se  ia  ^rasantad  in  Appandiz  VII.  It 
can  ba  aaan  that  tha  raaulta  for  aach  S ara  oonaiatant  aoroaa  raplicationa. 

Furthar,  tha  Tariability  among  8a  ia  anall.  Tha  raaulta  froa  tha  thraa 

O 

raplicationa  of  thia  azparinant  daaonatrata  that  parcaptual  idantification 
of  worda  ia  not  influancad  by  tha  praaanca  of  oontait.  It  appaara  that 
manipulation  of  oontaxt  oonditiona  doaa  not  rary  parcaptual  infoimation 
arai labia  to  Sa  during  tachiatoacopic  praaantation  of  worda. 


mscusslOH 


Recognition  thresholds  for  words  obtained  under  the  iML  can 
be  assuaed  to  reflect  the  effects  of  sereral  different  sources  of  In- 
fomation  that  are  arailable  to  the  obserrer  in  the  tachietoscopic 
situation.  In  fact,  it  has  been  shown  that  subjects  can  "identify" 
words  eren  in  the  absence  of  perceptual  Infoimation  (Goldiaaond  & Ha^ns, 
1958).  Since  yarious  sources  of  infomation  are  confounded  in  the  recog- 
nition task,  it  is  extreaely  difficult  to  eraluate  the  effects  upon  per- 
ceptual process  of  Tsxiables  under  consideration.  The  forced-choice 
■ethod  howerer,  peraits  the  separation  of  the  role  of  perceptual  infor- 
■ation  fxon  other  sources  of  infomatlon  which  nay  affect  word  identification. 
Vhenerer  perfoxnance  exceeds  chance  lerel  under  the  forced-choice  nethod, 
the  results  can  be  attributed  solely  to  the  utilization  of  perceptual 
infoxaatlon  transaitted  by  the  stiaulus.  llie  purpose  of  this  thesis  was 
to  separate  and  eraluate  the  effects  of  exposure  duration,  word  frequency, 
word  length  and  pre-exposure  rerbal  context  upon  the  utilization  of  per- 
ceptual infoxaatlon.  The  forced-choice  nethod  was  esployed  in  order  to 
allow  such  a separation  and  assessaent. 

Sxposure  duration  was  railed  in  all  experinents  reported.  !Rie 
dependence  of  correct  word  identification  upon  exposure  duration  was  un- 
equirocally  deaonstratad  in  all  exi>eriaents.  The  frequency  of  correct 
response  to  perceptual  stiaulation  was  shown  to  increue  directly  as  a 
function  of  exposure  duration.  Increasing  exposure  duration  serres  to 
Bake  increasingly  acre  inforaation  arailable  to  the  subject  with  a con- 
sequent iaprorMcnt  in  pezl’craance . 
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The  oaln  latereet  In  the  present  experlaents  lay  In  the 
exaalnatlon  of  the  effects  of  several  variables  that  previously 
been  shown  to  affect  recognition  thresholds  upon  the  utilisation  of 
perceptxial  inforaatlon  under  conditions  of  forced-choice.  In  the  first 
series  of  experlaents,  eavlrlcal  functions  relating  fre^ency  of  correct 
response  to  exposure  duration  as  a function  of  word  freguency  were 
determined.  The  results  indicated  that  ease  of  perceptual  identification 
is  determined  by  both  word  frequency  and  expos\src  duration,  frequency 
of  correct  response  wm  found  to  be  greater  for  high  frequency  stimuli 
than  for  low  frequency  stimuli  at  all  levels  of  exposure  duration  and 
Increased  with  exposiure  duration  for  words  of  all  frequencies.  !Qiese 
results  suggest .ll^t  utilisation  of  perceptual  information  varies  directly 
with  expos\n:e  duration  os  has  been  shown  previously  (Miller,  Bruner  & 

Postman,  19^4).  further,  if  word  frequency  serves  to  vary  the  amount  of  in- 
forsmtioo  transmitted  by  the  stimuli,  then  the  more  frequently  a word  has 
occxxrred  In  the  past,  the  greater  the  probability  of  Its  occurrence  in 
the  future  and  hence  the  smaller  the  amount  of  infonsation  transmitted  by 
its  occurrence.  fOie  smaller  the  amount  of  Information  conveyed  by  a stlaulus 
word,  the  smaller  the  amount  of  stlaulus  energy  (expos\ure  duration)  necessary 
for  correct  word  Identification.  Hence  it  is  reasonable  to  expect  that 
frequent  words  will  be  recognised  correotly  more  often  than  infrequent  words 
at  any  particular  exposure  duration  level*  The  results  of  the  present 
studies  are  interpretable  in  these  terms.  Since  frequency  of  correct  word 
identification  incresues  as  word  frequency  increases  as  a function  of 
exposure  duration,  the  utilisation  of  perceptual  infonmitlon  defined  in  these 
terms  can  thus  be  seen  to  vary  inversely  with  the  asKmnt  of  information 
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cerned  vlth  th«  question  of  vbether  the  effect  of  context  upon  recognition 
thresbold  was  aedlated  by  perceptual  facilitation  or  psi^  experience,  l.e., 
response  bias.  If  relerant  context  In  sosie  way  facilitates  perceptxial 
Identification  of  words,  then  words  seen  in  the  presence  of  relevant 
context,  under  conditions  of  forced  choice,  should  have  been  Identified 

fi 

coiTttctlor  More  oftan  than  vords  seen  In  irrelevant^  context  or  in  the 
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absence  of  context.  Since  the  findings  of  the  present  expta’lnent 


Indicate  no  dlfferonce  in  perceptual  Identification  of  vords  seen 


vlth  and  vlthout  context,  the  results  of  Quddy,  19ol  and  Gold,  i960 


e^qpear  to  be  due  to  response  biases  imlch  provide  Infonnatlon  about 


the  vord  stlantlus  rather  than  affecting  the  perceptual  Inforaatlon 


conveyed  by  the  stlaulus  word  Itself.  It  can  be  concluded  that 


perceptual  Infoxaatlon  Is  not  dependent  vQX>n  the  presence  of  absence 


of  pre-exposure  verbal  context 


Ihe  results  of  all  e3q;>erlBents  vere  veil  documented.  The 


variability  In  perforaance  aaong  observers  vas  sbmU  In  each  experliMnt. 


Since  each  experlaent  vas  replicated  several  times  for  each  observer  and 


the  findings  vere  consistent  among  replications  as  veil  as  among  subjects. 


It  seesis  reasonable  to  assume  that  the  results  obtained  are  reliable  and 


valid,  at  least  for  trained  observers.  It  Is  reasonable  to  expect 


that  vlth  naive  subjects,  the  effects  vould  appear  to  be  less  systematic 


due  to  the  vell-knovn  Influence  of  practice  ^pon  perceptual  activity. 


tnllJria'^oa 


me  problem  regarding  the 


of  perceptual  Information  varied 


In  terms  of  variables  prevloxisly  shovn  to  affect  vord  recognition  vas 


clarified  eaplrlcally.  Percetptual  Identification  of  vords  vas  con 


slstently  shovn  to  dq>end  vpon  exposure  duration,  vord  frequency  and  vord 


length,  but  not  verbal  context. 


me  findings  that  frequency  and  length,  but  not  context,  affect 


utilisation  of  perceptual  Infogfmatlon  from  the  tachlstoscoplcally 


presented  stlmilus  nakes  good  sense.  Frequency  and  length  ore 
properties  of  the  stljBulus  vord.  These  properties  he  osswed 
to  be  related  to  the  snount  of  inforaation  in  the  stimlus,  mi  t.hn«igh 
the  relations  inTolTed  cannot  be  readily  quantified.  Since  frequency 
and  length  con  be  ossiaied  to  be  related  to  stiaolus  inforaation,  it 
is  reasonable  to  argue  that  these  Toriables  affect  the  aToilobility 
and  utilisation  of  this  inforaation  in  the  tochistoscppic  identification 
task.  Context  howerer^  does  not  vary  the  properties  of  the  stiaolus. 

It  simply  serves  to  restrict  the  nuiiber  of  alternatives  that  subjects 
consider  os  possible  responses.  In  the  eig>erinents  vlth  context 
using  the  JMLf  such  restriction  of  alternatives  has  a beneficial  effect 
iq^on  threshold  values  by  providing  a certain  aaount  of  inforaation 
about  the  nature  of  the  stiaulus  vord^  and  therefore  necessitating 
less  inforaation  flroa  the  stiaulus  word  os  such.  Under  the  forced-  * 
choice  aethodf  the  effectiveness  of  context  is  curtailed,  since  the 
method  Itself  involves  the  restriction  of  response  alternatives.  In 
the  present  saqperlaent,  subjects  hod  only  toar  responses  frcm  ^ilch  to 
choose  and  the  context  did  not  provide  any  additional  inforaation. 

The  findings  of  the  present  ea^eriaents  ore  isportont  for  two 

main  reasons.  First,  they  deaonstrate  the  availability  of  ^techniques 

suited  to  the  purpose  of  the  study  of  perceptual  process  and  the  variables 
* '*1 

affecting  its  operation.  The  forced-choice  aethod  seems  esd.nently  suited 
to  the  analysis  of  perceptual  identification  of  words  as  a function  of  many 
varisbles.  Secondly,  the  results  provide  groimds  for  questioning  several  ■ 
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assvBptlons  that  hay*  baan  made  about  paroaptual  process  on  the  basis  of 
raoognitioa  threshold  data  yielded  by  the  AML. 

It  will  be  remenbered  that  threshold  data  obtained  by  the 
AML  suggested  that  word  frequency  (Howes  & Soloaon,  1951{  King-Ellison  & 
Jenkins,  195^;  Postman  & Schneider,  1951}  Solomon  & Postman,  1952),  word 
length  (eg.  HcGinnies,  Comer  & Lacey,  1952}  Newbigging,  196l)  and  pre- 
exposure verbal  context  (eg.  Gofer  & Shepp,  1957}  Cuddy,  1961}  Gold,  I960) 
are  all  relevant  variables  affecting  perceptual  identification  of  words. 

It  has  oftm  been  assumed  that  since  these  variables  bear  some  relation 
to  recognition  threshold,  they  necessarily  cure  related  to  the  utilization 
of  perceptual  information.  With  reference  to  the  role  of  word  frequency 
in  word  recognition,  Goldianond  & Hawkins  (1956)  have  challenged  the 
notion  that  word  frequency  affects  ease  of  perceptual  identification.  Th^y 
found  the  well-known  inverse  relation  between  word  frequency  and  recognition 
threshold  even  in  the  absence  of  perceptual  stimulation.  On  the  basis  of 
their  data,  they  concluded  that 

"...frequency  does  not  affect  perception,  but  does  eiffect 

response  bias...(p.  462). 

Goldstein  & Ratleff  (l96l)  using  a forced-choice  method  found  no  frequency 
effects  upon  perceptual  identification  of  words  xmder  narrow  experimental 
conditions.  Ihey  also  tended  to  support  the  conclusion  of  Goldlamond  A 
Hawkins  (l953)  that  only  response  is  affected  by  word  frequency.  Vftiile  a 
response  interpretation  appears  sufficient  to  explain  such  data,  it  does  j 
not  necessarily  exclude  the  possibility  that  word  frequency  affects  per- 
ceptual process  as  well.  The  experiments  reported  here  regarding  the  role 


m 


of  word  froqoottifjr  in  porcoptual  Idontlficatlon  clear Ijr  indicate  that 
word  frequency  affects  the  utilisation  of  perceptual  infoxaation.  Since 
Ooldiaaond  & Hawldna'  data  (1958)  *re  equally  clear  regarding  the  effect 
of  vord  frequency  upon  word  ealssion,  it  seeas  reasonable  to  assuae  that 
word  frequency  in  recognition  threshold  has  a dual  effect.  It  seeas 
obrlous  that  the  question  regarding  the  locus  of  the  effects  of  word  ^ 
frequency  cannot  be  answered  by  either  a response  or  perceptual  inter- 
pretation alone. 

The  assuaption  regarding  the  perceptual  effects  of  word  length 

has  been  Justified  hy  the  results  of  the  present  ezperlaents.  Vord 

length  has  been  shown  to  affect  the  utilisation  of  perceptual  Inforaatlon 

and  hence  the  perceptual  identification  of  words.  Rosensweig  & Fostaan 

(1958)  hare  offered  one  explanation  to  account  for  the  finding  that  long 

words  hare  higher  recognition  thresholds  than  short  words. 

"...the  longer  the  word,  the  greater  the  chance  that  part  of 
it  will  not  be  peroeiTed. . .It  should  also  be  noted  that  length 
is  penalised  by  the  fixed  tiae  of  tachistoscopio  presentation,... 

^ -In  tachistoscopio  presentation,  words  of  different  length  are 
coapared  at  the  saas  durations  of  exposure,  and  there  is  not 
tiae  to  shift  the  fixation  of  the  eyes  as  in  ordinary  reading. 

The  greater  the  ntaber  of  units  to  be  discrlainated  during  a . 
single  exposure  the  nore  rapidly  aust  each  be  discrlainated." 

(p.  267) 

Therefore  the  rate  of  dlscriainatlon  aust  increase  as  word  length  increases 
la  order  for  identification  to  be  ooaplete.  This  reasoning  appears  to  be 
logioal  for  the  experiaental  situation  where  the  subject  does  not  know  in 
adwance  the  word  stiaulus  to  be  identified.  Howerer,  in  the  present 
research  with  the  forced-ohoioe  technique,  subjects  aay  not  need  to  see  the 
entire  word  in  order  to  aake  correct  identification  of  the  stiaulus  word 


p«re«irtloD  indicate  the  complexity  of  vbat  hare  been  regarded  as  perceptiial 
phenonena. 


The  resvilts  of  this  research  present  a challenge  to  peroepttial 
theory  for  explanation.^  In  rlev  of  the  present  state  of  perceptual  theory, 
little  would  be  accomplished  by  the  attesqpt  to  fit  data  such  as  those 
obtained  in  the  present  ea^eriaents  into  any  one  particular  theoretical 
point  of  rlew.  Sereral  theoretical  notions  are  available  irtilch  could 

j possibly  account  for  soate  if  not  all  of  the  present  data  (eg.  Bruner,  19^1>> 

■» 

cai.  5i  Olbson,  1951;  Hebb,  I9U9,  Chs.  V & 5;  Postnan,  195I,  Ch.  ID).  For 
»- 

example,  the  conceptual  framework  of  information  theory  provides  one  set 
of  concepts  idilch  can  be  utlllaed.  In  fact,  much  of  the  present  discussion 

t 

has  utilised  the  descriptive  terms  of  information  theory  without  any 
attempt  at  apooiflc  q^iantiflcation.  Such  notions  are  useful  in  that  they 
provide  a cohesive  set  of  terms  with  idiich  to  specify  empirical  operations. 
It  is  the  author ' s opinion  however,  that  at  the  present  stage  of  development 
of  perceptual  theory,  the  best  mode  of  attacV  on  the  probleai  of  perceptual 
behaviour  is  the  empirical  examination  of  perceptual  phenomena  cmd  the 
slow  synthesis  of  these  flndlnga.  We  arust  first  be  certedLn  that  we  are 
investigating  those  functions  we  purport  to  examine.  Then  it  is  necessary 
to  determine  the  variables  and  the  nature  of  their  effect  ^pon  the  operation 

* 

of  perceptual  process.  Perhaps  in  thla  way,  we  can  begin  to  develop  a 
comprehensive  percm;rtual  theory. 


SinOULRY 


Hthou^  word  frequency,  word  length  and  context  haxe  been 
ehown  to  affect  word  recognition  threahold,  there  haa  been  nuch  debate 
regarding  the  extent  to  which  theae  Tarlablea  affect  the  utilisation  of 

a ^ 

peroeptxial  inforaation  reoaiTed  hy  the  obserrer  froa  the  taohistoacoplo 

-'5. 

atlnulua.  The  aajor  difficulty  in  assessing  ths  role  of  perceptual 
inforaation  in  word  recognition  has  been  shown  to  lie  in  the  use  of  the 
AML  for  threshold  detexaination.  Vith  the  use  of  this  aethod,  the  con- 
tribution of  perceptual  Inforaation  to  word  recognition  threshold  csnnot 

’j  ' 

be  separated  froa  the  role  of  other  sources  of  infoxaatlon. 

Ths  problea  with  idiioh  this  thesis  was  concerned  was  an 
eraluation  of  the  role  of  perceptual  Infozaation  in  tachlstoacoplc 
identification  of  rerbal  stlauli.  Perceptual  infozaation  was  rarled  in 
tezas  of  three  quantitatire  characteristics  of  Tsrbal  stimuli | word 
frequency,  word  length  and  the  presence  or  absence  of  oontexi.  Three 
experiaents  were  carried  out  la  idiloh  the  frequency  of  correct  response 
as  a function  of  exposure  duration  was  detezained  for  words  wazylng  in 
frequency  of  occurrence  in  language  usage,  length  and  appearance  on  the 
presence  or  absence  of  context.  ▲ forced-choice  method  was  used  in  order 
to  pezait  a separate  analysis  of  the  influence  of  perceptual  ixtfozaation 
t^)on  taohistosoopio  identification  of  words. 

The  first  experiment  examined  the  effects  of  word  frequency 
upon  perceptual  identification  of  words  as  a function  of  exposure  duration. 
It  was  found  that  perceptual  identification  of  words  increased  as  word 
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frequency  increased  aa  a direct  function  of  expoaure  duration.  llieBa 
data  were  interpreted  to  mean  that  the  utiliaation  of  perceptual  infor- 
mation by  the  aubject  in  the  tachiatoacopio  taak  dependa  upon  word 
frequency  and  expoaure  duration. 

The  aecond  experiment  inweatigated  the  role  of  word  length 
upon  perceptual  identification  of  worda  aa  a function  of  expoaure  duration. 
Perceptual  Identification  of  worda  waa  aeen  to  increaae  aa  word  length 
decreaaed  for  all  lewela  of  expoaure  duration.  The  utilization  of  per- 
ceptual information  waa  ahown  to  depend  upon  word  length. 

The  third  experiment  eraluated  the  effecta  of  verbal  context 
upon  perceptxial  identification  of  worda  aa  a function  of  expoaure  duration. 
It  waa  found  that  performance  in  the  preaence  of  context  doea  not  differ 
f2x>a  parformance  without  context.  It  waa  concluded  that  context  doea  not 
affect  the  utilization  of  perceptual  information  and  hence  doea  not  affect 
perceptual  identification  of  worda. 

Theae  findinga  provided  'grounda  for  queationing  the  earlier 
aaatimptiona  about  the  rale  of  word  frequency,  woz^  length  and  verbal 
context  in  word  recognition.  The  atudiea  demonatrated  the  neceaaity 
for  aeparatlng  and  analyalng  the  varioua  aourcea  of  information  available 
to  the  obaerver  in  the  tachiatoacopio  recognition  taak.  It  waa  pointed 
out  that  the  main  contribution  of  thia  reaearoh  llee  in  ^e  empirical 
demonatratlon  of  the  effecta  of  perceptual  information  varied  in  three 
waya  upon  taohiatoacoplc  word  identification  and  in  the  application  of  the 
forced-choice  technique  to  the  atudy  of  perceptual  praceaa. 
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Szx>o8ure  ditration  ran^s  for  Indiyidual 
subjocta  for  each  experiment.  Die 
valuea  shovn  are  Billisecond  units. 
Exposure  duration  vas  yaried  in  units 
of  10  Billiseconds. 
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Frequ«BC7  of  corract  response  for  hlg^i 
and  lov  frequency  vords  at  all  lerels  of 
exposure  duration.  Data  froa  indlTldual 
subjects  for  each  of  three  replications 
are  shown. 


H - hlgii  frequency  words 
L ■>  low  frequency  words 
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APPENDIX  il  (COHTINDED) 
Experiment  la 
REPLICATION  II 
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Sxp«rlBent  Ib 

Frequency  of  correct  response  for  hl£^  end 
low  frequenoy  words  at  all  lerels  of  ex- 
posure duration.  Data  for  indlTldual 
subjects  for  each  of  the  four  replications 
are  shown. 
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SxpcrlBent  lo  ( : 

Frequeocy  of  corroct  response  for  words  of 

four  different  frequencies  at  all  lerels  of  i 

exposure  duration.  Data  froa  indiridTial 

subjects  for  each  of  two  replications  are  _ 

shown.  Also  shown  are  the  nean  values  across  " | > 

both  replications.  f 
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Bzperisent  2a 

Prequancy  of  correct  response  for  short 
and  lon£  words  at  all  levels  of  exposure 
duration.  Data  from  individual  subjects 
for  each  of  two  replications  axe  shown. 
Also  shown  are  the  mean  values  across 
both  replications. 
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SxpcrlMnt  2b 

X'  Frequency  of  correct  reeponee  for  vords 

of  four  different  len^he  at  all  lerele  of 
ezpoeure  duration.  Data  froa  individual 
subjects  for  each  of  two  replications 
are  shown.  Also  shown  are  .the  aean 
values  across  both  replications. 
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Experiment  3 
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Bzperlaent  3 


Analyeie  of  Tarlaace  of  mean  proportion 
of  correct  response  for  words  seen  in 
relersnt  and  irrelerant  contexts  as  a 
function  of  exposure  duration.  The 
analysis  was  perforaed  on  the  grouped 
data  froa  all  subjects  and  replications. 
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